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ADVERTISEMENT 



FROM THE PUBLISHER. 



The readers of the Naturalist's Libraby are aware 
that the various volumes of the series hitherto devoted 
to Entomology, have heen occupied with the elucida- 
tion of particular Orders and Families. The volume 
which we have now the pleasure of presenting to 
their notice, contains a general exposition of oM the 
Orders, the predominance being given to those which 
were not previously noticed. Ample details of ex- 
ternal structure, of the anatomy and physiology of 
the class insects, of the modes of systematic ar- 
rangement, &c. have likewise heen given, in order 
to render it a complete introductory view of the 
entire subject Our entomological series, there* 
fore, — already amounting to six volumes, — affords 
a pretty full and profusely illustrated view of this 
interesting department of zoology, one eminently 
calculated to gratify the laudable curiosity of those 



who Beck to discover and admire the good aad tlie 
Ijonalirul in tlie works of nature. Our next publi- 
rntion iu tliia hrancli will be a volume on Exotic 
Moths and HnwJi-niothH, — an imperfectly known 
deportment of the suhject, — for which drawings of ' 
new and splendid species are now in preparatio: 
liy Mr. Westwoodj to whose elegant pencil we hav 
likewise, as wilt be seen, been largely indebted o' 
the present occasioUj in the volume which this ae 
coijipauies. 

The next volume of onr work, which will form 
the thirtieth, will embrace the natural history of a 
very remarkable group of quadrupeds, and one with 
which the public ore very little acquainted, namely, 
the Marsupialia, or Pouched Animals, by George ' 
Waterhouse, Esq. Curator to the Zoological Society, 
illustrated with nearly forty Plates from drawings by 
W. Diclces, Esq. an artist now first employed to 
contribute to the Natubalist's Libhaby. These 
' drawings have been made with great care and high 
artiatical skill, from specimens which ore to be found 
Bjscmblcd only in the collection of the Zoological 
Society of London. It may be added that this will \ 
be the lirst attempt which has been made to ^ 
ft complete history and representation of this very I 
eKtraorJinary race of auimuk. 



ADVERTISEMENT. XI 

We are likewise glad to annonnce anothei* volume 
from the pen of an individual who holds such a high 
name in the scientific worlds Colonel Hamilton Smithy 
the author of tlie two volumes of our work devoted 
to the history of the dog^ &c. The volume alluded 
to will contain the history of the EQUiDiB^ (Horses 
and the allied speciesj,) the drawings heing from his 
own admirahle pencil. 
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MEMOIR OF SWAMMERDAM* 



EvEBY one whose attention has heen turned^ how- 
ever cursorily, to the history of physiology or of 
natural science, must he familiar with the name of 
John Swammerdam. He revealed so many impor- 
tant facts in the structure and functions of the lower 
animals, and investigated their anatomy with such 
consummate skill, and scrupulous anxiety to discover 
the truth, that he is continually referred to as one of 
the highest authorities that can he cited. Indeed, 
he may he said to have laid the foundation of all true 

* Our most diligent researches not having been successful 
in procuring a portrait of Swiunmerdam, although we have 
reason to believe that either a medalor an engraving exists, we 
have been compelled to deviate slightly from our usual prac- 
tice, and present the memoir without that appropriate accom- 
paniment. To preserve the uniformity of oiur plan, and still 
further to enrich our portrait gallery, we have prehxed a like- 
ness of that distinguished entomologist, Baron de Geer, a sketch 
of whose life has accordingly been added. The latter is neces- 
sarily very brief, both on account of our space being exhausted, 
and because materials are not to be found for a detailed bio* 
graphy. 

B 
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F SWAMMERDAM. 



knowiedge on these suLjects ; end, tn particuli 
is entitled to be regarded as the founder of the Bcience 
of entomological aiiatoDiy. Willi s few bright 
oeplions — such as Goedart, Majpighi, and Redi — the 
cultivators of tliis department of natural history, be- 
fore his time, contented themselves with repeating 
what had been said by the ancients, without being 
at all solicitous either to prove its accuracy, or extend 
it by the addition of new facts. With him obser\-a- 
tion began to supersede erudition; and the truth, 
which appears to have been bo long almost unsus- 
pected, that there were other and better sources of 
information, on natural objects, than the pages of 
Aristotle, or the ponderous compilations of the six- 
teenth century, was at leagth fully recognised and 
acted upon. The desire of prosecuting researches 
into insect organisation, became, with Swammerdam, 
an almost in controllable passion. Professional views 
were sacrificed to it; his father's displeasure, ei- 
prcBsed in no gentle terms, was incurred on account 
of it ; and even when his health had completely given 
way, in consequence of incessant study and unremit- 
ting anxiety, we find him expressing his desire that lie 
had but a year of uninterrupted hght, that he might be 
enabled to complete bis inquiries ! Such assiduity, 
shilfully directed, could not fail to insure important 
results; and that such was thoir character, will ap- 
pear when they come to be specially indicated. 

His grandfather, James Theodore, was bom M 
Swammerdam, a village on the Rhine, between Ley. 
den and Woerden. Removing tbence to Amster- 
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dam, for tlie more convenient prosecution of liie 
busineBS, whicli was that of a, timber merehiint, he 
obtained the snmatne of SuammeTdam iron) his 
native place, according to a practice which was very 
]>revalent iu Holland about that period. His only 
sou, John James Swammerdam, the father of the 
subject of this momotr, was bom at Amsterdam in 
the year 1 606, and was brought up to the profession 
of an apothecary. This he seems to have exercised 
with sufficient aacces3 to enable him to devote a con- 
siderable portion, both of time and money, to the 
study of natural history, for which be had a strong 
partiality. This propeniitty led him to collect natural 
objects from all quarters, end the extensive commerce 
of the Dutch fifforded great facilities, at that time, 
for accomplishing such a purpose. He amafised an 
extensive assortment of different animals, among 
which insects occupied the most prominent place, 
and likewise many plants and fossils, all which he 
arranged with gieat care, according to the crude 
notions which then prevailed respecting their dif- 
ferences or relations to each other. This collec- 
tion, which likewise contained a great t 
miscellaneous curiosities, Chinese porcelain, articles 
of vertii, &c., became so celebrated, that strangcra 
visiting the city were accustomed to resort to it, as 
one of the spectacles deserving of their attention. 
Such was the owner's estimate of its value, that he 
considered it worth sixty thousand florins. 

The distinguished physiologist, of whom it is our 
purpose more particularly to speak, was the son of 





this individual, and of Barentje Corver, daughter of 
2 CoiTer, and was bom at Arasterdain, oti 
tlie 12t!i February, 163". 

He waa from the first intended for one of the 
learned professions, and was early instructed in Latin 
and Greek with that view. As hu grew up, his 
father formed the wish that he should study for the 
church, hut from some cause or other he was liim- 
self disinclined to this step, and soon ceased to con- 
template it. This probably arose from the high seuse 
he entertained of the responsibility attached to the 
sacred office, and an apprehension that bis talents 
and disposition might not fit him to discharge its 
duties in a manner commensurate with the idea he 
hod formed of their importance, tfeder these cir- 
cumstanees, he obtained his father's consent to apply 
himself to medicine, a study well adapted to his in- 
clinations, OS attracting his attention to physical pur- 
suits. Another strong incitement to such investiga- 
tions was presented by the contents of his father's 
museum, which he was employed in arranging and 
keeping in a proper slate of preserration. " This 
occupation," says the learned Boerhaave, to whom 
we are indebted for an interesting Life of Swammer- 
dam, " led iiim to examine natural objects, even 
from his childhood, with the greatest attention. He 
soon ceased to be coutented witli what bis father had 
purchased, and began to form a collection for bimaelf. 
He devoted himself, in particular, tu the examination 
of iusecta, pursued tbem in the fields, purchased 
them, exchanged other objects for them, and com- 
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pared the specimens he obtained with the accoanti 
of the best ftuthorfi, and nfterwards arranged them in 
certain cliiases. When moro advanced ju years be 
applied bimself most diiigently to anetoinv and medi- 
dne, all the while having his mind bent on the 
attainment of some important objects. He ofteu 
spent both day and night in searching for and ex- 
amining aucb insects as he could find, not only in 
his native district, bat also in other parts of Holland. 
With this Tiew he ransacked the lur, the land, and 
the water; fields, meadows, pastures, corn-lands, 
downs, wastes, sand-hills ; rivers, ponds, wells, lakes, 
seas, and tb(nr shores and banks ; trees, plants, ruins, 
caves, uninhabited places, and even bog-bouses, iu 
order that he might make himself acquainted with 
the nests of insects, their food, manner of living, 
diseases, metamorphoses, and modes of propagation. 
And it may bo affirmed, liiat in these particulars he 
discovered more facta and valuable information, even 
iu his early youth, than all the known authors of 
preceding ages. However incredible this may ap-. 
pear, it is a fact that cannot be questioned, for Iha 
most competent judges have born© testimony to ita 
truth." 

He prosecuted his medical studies for a length oF 
time in his native city, but afterwards repaired to 
Leyden, to avail himself of the advantages of its 
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was then under ibe dii 
and Francis Silviua dc 
medicine, both of wlic 
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There lie continued for two years, labouring with 
gnch diligence and success, that he Dot only secured 
the high approbation of his instructors, hut on 
the 11th October 1663, was admitted to the rank 
of a candidate of physic. At this time the study of 
liumftn anatomy seems chiefly to have engaged hi» 
attention, and he made various trials to accomplisli 
an object which has frequently been attempted since, 
namely, to preserrc anatomical dissections iu such a 
way that they might serve for demonstrations, nnd 
supersede the necessity of employing so many sub- 
jects. His zeal for anatomy led him to cultivate the 
friendship of every one eminent in that department, 
and they, in their turn, were not slow in appreciating 
Lis genius and enthusiasm. He formed a lasting 
friendship icith Nicholas Steno, and was lilfewiso 
intimate, for a time, with Bynier dc Graaf, two of 
the most distinguished anatomists of that age. 

About this time he appears to have first engaged 
in experiments on the respiratory system of frogs, a 
subject to which he often reverted, and which he 
illustrated with great diligence and success. 

In 16C4, he made a journey into France, nnd re- 
sided for some time in tlie house of Tanaquil Faber, 
at Saumur. While there, his attention was much 
occupied with the examination of the internal struc- 
ture of nisccts, in which he made several discoveries. 
Of these, the moat important was the valves of what 
Boerhaavo calls the lymphatic vessels, which he detec- 
ted bymcansof very slender tubes, which he had now 
acquired the art of employing, with great effect, for iha 
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purpose of inflating the minute vessels. He also traced 
tlie different states of Drogoo-flieg, from the egg to 
tlie imiLgo, from examplea whicli he observed in tlie 
river Loire ; and noticed moat of the curious plieno- 
meaa which ottend their metamorphoses. He slstes, 
that the ovaries of these insects perfectly agree with 
thoaeoffish, especially that of the herring, and coneist, 
in like manner, of numerous eggs, which arc of an 
oblong figure. When the vermicle, or young larya, 
has grown a little, four mem hranous buds or follicles, 
like flower-cups, are observed to spring out of the 
body near the end of the thorBS ; if opened at an 
early period, these are found to be mere bags, con- 
tuning nothing but a watery itlior, but they soon 
become more matured, and the wings may be ob- 
served in them folded together. When full grown, 
all the varieties of colour and painting which dis- 
tinguish the perfect insect, become transparent 
through the skin. The food of these larvae, he says, 
is soft mud, and the fine earthy substance in which 
they live. Although Swammerdain figures the sin- 
gular mask of one of these creatures, Le does so in 
an imperfect manner, and from his being unacquainted, 
as appears from the statement just made regarding 
their food, with their carnivorous nature, he hod 
formed no accurate notion of its use. Neither does 
he appearr to have detected the singular means em- 
ployed to effect movement through the water, which 
is now known to he by the alternate ubaorption and 
ejection of that fiuid from the abdomen, the reeist- 
auce made by the stationary mass behind during the 
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latter operation, having iho effect of nrgiDg tiie body 
forward. Nolwitlislnnding tbese circnni stances, most 
of his ohservationSj and nearly all his fignres, are 
extremely accurate, and were of great value at a 
period when many knew no more about the subject 
than Mouffet, who aflimis that Drngun-flieB are pro- 
duced from rotten bulruBbes ! In eontrastiag the 
splendour, and what he calls the noble life of the 
Dragon-fly, with the larva from which it ia produced, 
he says, that the latter, creeping and swimming 
slowly, in obliged to live a lift of miserff; an espres- 
eion probably used in a different sense from that 
wltich would most obviously attach to it. 

After learing the abode of his hospitable IViend 
at Saumur, Swamraerdam visited Paris, where he 
took up his residence nith Nicholas Steno. It was 
here that lie first became acquainted with Melche- 
sedec Thevenot, ivith whom he formed an intimate 
friendship, and whose patronage and enconragement, 
owing both to liTB attachment to phyaicaJ pursuits, and 
the inllnence attached to his rank, afterwards proved 
of the highetit advantage and comfort to him. In 
company with Steno, he paid a visit to this gentle, 
man's country seat at Yssi, a few miles distant from i 
the French capital, where be not only bad an oppor- 
tunity of prosecuting liis rescarchea into the history ' 
of natural objectn, but of being introduced to 
■Dciety of all the individuals of any eminence, whoaa | 
habits and incliDStionn were at all congenial with hil I 
own. During the discussions which they were 
customc^l to holil on various subjecle in art oni \ 
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seivnce, Swanuncrdam, for a time, was only a silent 
auditor ; but hia natural reserTe by degrees wore 
uff, ttnd he not onJy took on actiye share in liem, 
liiit delighted and surprised his fellow.guests by 
clenrly dejnoBstrating the strocture and functions of 
the viscera of the lower animals, which had hitherto 
been supposed, owing to their minuteness and deli- 
cacyj to be beyond the reach of human scrutiny. 
His taionta and disposition appear to have attached 
Thevenot to him warmly ; and thia feeling was as 
ardently returned, for Swammerdam declared shortly 
before lib death, that he had never possessed so 
fiuthfal and valuable a friend. Through Thevenat's 
good offices, he was introduced, and strongly recom- 
mended, to Conrad Van fieuuitigcn of Amsterdam, 
at that time ambassador at the court of France, 
which opened up a new channel through which many 
bcnelils were conveyed to him afler his relum to his 

For three years subsequent to the period referred 
to, Swammerdam devoted the greater portion of Lis 
time to the study of physic and human anatomy. 
This he was induced to do, both from a dedre to 
take a degree in medicine, and to enter upon the 
practice of it as a profession. The iirst fruit of his 
study were comnmnicated to a society formed by the 
principal physicians of Amsterdam, for the cultiva- 
tion of Medicine and Anatomv, and were subse- 
quently puUialied in their transactions under the 
snperintendeuee of Casper Commelin. The snbjeict 
was the Spinal Marrow. Of this he made a valoabte 



i 



26 UBUOIR 07 SWAUUKBDAU. 

draiving, aflerwards published by Blasius ; and stfttea 
the result of bis inqniriea in a letter to Thcvenot, in 

the following particulars: 1. The Spinal Marrow 
consists entirely of fibres. 2. Those distinct fibres 
meet and terminate in Eotne part of tbe brain. 
3. Fibrous nerves issue from the fibres of the spinal 
marrow. 4. The pia mater is altogether extended 
into hollow sbeaths. 5. All these things may be 
easily seen by suddenly placing the yet warm spinal 
marrow along with the vertebrae containing it in cold 
water, and breaking tbe vertebrae with great canlion 
from the marrow, after baying suffered both to re- 
main in that situation during the space of a day 
and a night. 

After composing an elaborate essay on Respiration 
as a thesis, he repaired to Leyden to take his degree. 
There he resumed his intimacy with the famous Van 
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by blowing them up with air^ after being properly 
evacaated and cleansed^ an invention which developed 
and stiffened the parts as effectually as an injection of 
wax^ while it did not render them opaque and confus- 
ed^ as that substance is liable to do. 

He obtained his degree as Doctor of Phjrsic on the 
2 2d February, 1667^ after a public defence of his 
thesis on Respiration. On this production he again 
concentrated his attention^ and after thoroughly re- 
vising and enlarging it, speedily committed it to the 
press. It was published in the March following, 
and dedicated to his friend and patron Thevenot 
Like all this author's works, it is distinguished for its 
originality, and most of the statements made, are the 
result of patient observation and experiment But 
many of its views were too much opposed to gener- 
ally received opinions, to be readily admitted ; and 
the occasional introduction of extraneous matter, laid 
the work open to objection. Among other attempts 
made to refute its doctrines, there was one by John 
Baptist Van Lamsweerde, more remarkable for acri- 
mony than talent, in a publication entitled, "An 
Expiration of Swammerdam's System of Respiration." 
3ut the work contained so many valuable observa- 
tions and experiments, that it had no difficulty in 
withstanding these desultory, though spirited attacks, 
and ultimately took its place among those which 
have materially contributed to advance our know- 
ledge of animal economy. No fewer than three 
editions have been printed at Leyden, of the re- 
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spective dates J 667, 1 679, 1 738, the two fonner in' 
8vo, the latter in 4'to. 

All Ilia Bcientiiic pursuita, however, were suddenly 
intemipted in the course of this year by a severe 
attack of quartan ague, by which he was eo much 
reduced, that he was ohhged to refroiii, for a time, 
from all mental and bodily exertion. When abh 
to resume his labours, they were directed to a suh 
ject which had temporarily been superseded byothei 
interests, but to which lie always reverted with th< 
ardour of a first affection, via. the Anatomy of In. 
sects. An impnlse was given to his zeal by the in. 
terest which men of rank and ecience now began t< 
iDBiiifestin bis investigations; and many of them visilu 
ed him to witness some of the arcana of natm'e re-- 
vealed by his singular deiterity and penetration. 
Among tlie most eminent of his visitors, in regard to 
rank, was the Grand Duke of Tuscany, who had 
come to Holland,accompBnied by Mr. Thevenot, partly 
witli the design of es&miniag whatever was mosb 
interesting in nature or art in that country. As thia 
prince was a lover of natural history, Swammerdan 
was eager to gratify his curiosity, and nmde several 
dissections of insects in his presence ; demonstrating,^ 
among other things, that the forms of the perfeo* 
Butterfly can be detected in the Caterpillar, and 
actually extricating all its parts, and rendering thei» 
distinctly recognisable, — an operation of suflicieQl 
delicacy to evince hia consummate address, and tlw 
perfection of his instruments. So much struck was 
the Duke by his ingenuity, that he tried to prevafl 
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on him to accompajiy lum to Italy, by ofTering la 
purclioae his museum for twelve tboasiuid florins, 
and assign Lim a rcaidenco at Lis own court of Flo- 
rence. But this generous proposal he did not hesi- 
tate to decline, both from an unwilliDgness to leave 
liis native country, and submit to the restraint and 
change of hahita which such a step would neces- 
sarily entail. 

His prosecation of the study of insects was now 
almost incessant. When occasionally diverted from 
it for a short time by inevitable occurrences, he again 
returned to it with redoubled ardour, and a perse- 
verance winch seemed to know no relaxation. Of 
this we may judge from the fact, that in the year 
1669 — only two years after obtaining his degree, and 
notwithstanding the intermptioDB occasioned by his 
illness and numerous scientifc avocations of a ditfer- 
cnt nature — he published a General History of 
Insects ; a work of considerable extent and remark- 
able labour.* During its preparation he neglected, 
in a great measure, his professioiial prospects, and 
incurred no small expense in collecting insects from 
all quarters of the world. Hitherto he bfld been 
entirely dependant on bis father in pecuniary matters, 
and the latter now began to intimate bis disappro- 
bation of liis manner of expending both bis money 
and his time. He urged him to abandon pursuits 
which brought no remuneration, and betake himself 

* Written in Dutch, und published at Utteoht in 4lo. A 
French TranBlatinn nppeared at the same place iu I68S, &nd 
Bcvoral Latia editions axial. 
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to tlie active and protltable duties of Lis profession. I 
Tlie zealous student himself saw the propriety of 1 
acting ou this advice, aud it ^eems to have been hig 
design to do so ; but lie was so long iu prevailing 
upon himself to forsake inquirice wliicli afTordcd hhn 
so much gratification and delight, that his father's 
patience became quite exhausted, and lie declared 
that he would afford him no farther supplies of 
money — a resolution whieh he soon carried into 
eifect." J 

Thus thrown upon his own resources. Swammer- I 
dam had no alternntivo but to turn bis medical skill \ 
to account ; but the state of his health, which had 
been precarious ever since the illness mentioned 
ahovc, and was still fiirther impaired by unremitting 
btudy, proved inadequate to support the fatigue of 
such an employment. With a view to its restoration 
he retired to the country, and lie had no sooner set- 
tled there than he relapsed into bis former habits 
and studies. His generous friend Thevenot, upon 
becoming acquainted with his disagreement ivith bis 
father, endeavoured to prevail on him to take up bis 
residence in Franco, where he undertook to provide 
him with every thing requisite for carrying on lib 
favourite pursuits ; but, owing to the opposition 
made by his father, this invitation was not accepted. 
Still Qiisious t« conciliate his incensed parent, upon 
returning to Amsterdam, SKammerdam employed 
himself for a time in making what was supposed to 
be a final survey of tbcir joint collection, and drawing J 
up a catalogue of the objects it contained, a laborioni | 
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task, tvliich lie afterwardB regretted that be bad 
UDilcrtaken. 

During tbe j'eaTS J671 and 1672, bis principtJ 
studies sceta to have been more directly connected 
witii his profesaioii, for we find that he transmitted 
in that period to tbe Itoyal Society of London, a 
Tariety of piates representing tbe womb of a bnman 
subject, togetber with drawings of tlie spemaatic 
vessels, tube of tbe womb, and ovaries. These were 
partly intended to iljuatrato bis manner of making 
anatomical preparations, and filling both arteries and 
veins, even to their minutest ramifications, with a 
substance which preserved iheir primitive forra am! 
position. Tlicso were accompanied with a uterus pre- 
pared in the manner recommended. It was likewise 
bis wish, by tbis communication, to vindicate bis 
right, wbicb bad been disputed, to the discovery of 
certain facts regarding tbe spermatic vessels and the 
organs of generation. He was much engaged, also, 
at the period of which we now speak, in dissecting 
Hsiies, and making observations on their internal 
organs and tlieir functions. The nature and properties 
of tbe pancreatic fiuid, a subject which then excited 
much interest among physiologists, obtained a large 
share of his attention ; and he made some important 
discoveries regarding the nature and caiise of hernia. 
In 1673, he subjected to bis powerful microscopes a 
variety of ferns in order to osamine tbe fructification, 
which was then Uttle understood. Two congenial 
spirits. Grew* and Malpigbi,t entered upon this 

* Analomj' of Plants, p. 200. 

t AnatomiB PlonlBnim, PI. 51, Fig. 299. 
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inquiry nearly at the same time, and each of th( 
three philosophers shewed that the dust on the lowwi 
surface of the leaves consists of an aggregati 
small capsnIeSj each surrounded by n jointed elastic 
ring, hy the contraction and elasticity of which the 
capsuleSj when arrived at maturity, are opened with 
a sprmg, and the seeds (sporules) scattered to a dis- 
tance ; the whole eshihiticg, Swammerdam remark^,' 
the moat wonderful construction that tlicmindof man' 
can imagine, and so eminently displaying the con- 
trivance, order, providence, and wisdom of the great 
Author of all things, that, perhaps, a more striking 
specimen of these His udorable perfections is not to 
he found in any other part of the visible creation. 
The size of the capsules, he states, is so minute that 
they are almost invisible to the naked eye, it being 
scarcely possible to make a dot on paper, with the 
finest pencil, of so small dimensions. In each of these 
capsulea he reckoned about forty-one seeds, which 
are, of course, invisible to the unassisted eye ; to 
esaraine them, he fixed some to a hair of Lis head, 
and, in comparison, the hair appeared Hke the mast 
of a first-rate mau-of-war ! Ho believes that there 
are more than sixty capsules in each little clusterj 
consequently, at a very low calculation, every one 
of the latter will contain 2460 seeds. The reflec- 
tions with which our author concludes hie remarks^ 
on this subject we shall here subjoin, both 
count of their intrinsic 'value, and as an c 
of that strain of sentiment and devotional feeling 
which pervades bis writings. " You may hence 
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ceive^" (alluding to the minuteness of fern 8eeds> and 
the mechanism employed to disperse them,) '^ with 
what rapidity they may he wafted ahout hy the wind, 
so as to account for these plants heing found on the 
tops of the highest trees, and on walls, wherever 
they can find mould enough to take root in. 

'' The great obscurity of the human understanding 
is clearly proved by this observation, for, if it were 
not very dark indeed, how could it, during so many 
ages, deny that this plant had either seeds or flowers ? 
insomuch that it was one of the first errors taught 
young people in books, as well as heard in conversa- 
tion. We ought, therefore, to thank the Sun of 
divine grace, and true fountain of all useful know- 
ledge, that we are at last so happy as to attain more 
just notions of this matter. Should not this mistake 
teach us modesty in our opinions and our judgment 
upon many other occasions, seeing upon this the 
most penetrating geniuses have all gone astray ? If 
we are so liable to mistakes in regard to things that 
lie open to our inspection, what are we to say of our 
opinions of things that are invisible? How many 
idle notions are formed on such subjects ! how many 
senseless conceits, with which, however, we sometimes 
suffer ourselves so far to be. deluded that we make 
nothing of injuring, both in character and person , 
those who happen to be of a contrary opinion ! It is. 
therefore, absolutely necessary that we should al\^ ays 
distrust ourselves and act with the greatest circum- 
spection. In our present wretched condition, we 
are surrounded with ignorance on every side, and 

c 




hove no other true knowledge than that of our owti 
weakness and imperfections. Of ourselves we can 
do nothing, all we hove we receive from the gracious 
hands of the Supreme Being, the munificent rewarder 
of good actions, of whoee divine favour I wish yoa 
uninterrupted enjoyment."* 

In the end of September, 1673, Swammerdam 
hrought to a conclusion a work which had long oc- 
cupied his attention, on a subject admirably adapted 
to his peculiar powers. No one so deeply interested 
as he had been from his infancy in the general history 
of insects, could fiul to be particularly struck with 
the economy of bees, combining, as it does, much 
of what is most remarkable in other tribes of insects, 
with a great deal peculiar to itself. His efforts to 
become acqumnted with their habits, and especially 
with their anatomical structure, have not been sur- 
passed in labour and perseverance by any subsequent 
enquirer. For mnntha together he was accustomed 
to commence his investigations at six o'clock in the 
morning, (when he could obtain sufficient light at 
tliat hour,) and continue them without interruption 
ul! twelve, seated all the time in the open air, with 
his head uncovered and exposed to the sun, the 
strongest light being necessory to enable him to use 
Ilia magnifying glasses to the best advantage. About 
noon he was compelled to desist, as his eyes by that 
time began to fail from continual exposure to a bright 
light, and intent obaerration of minute objects throngh 

* Book of Nature. HillVedllion, Fnit II. p. 133. 
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powerful glasses. The after part of the d&y, and 
usually no small portion of the nighty were spent in 
registering his observations and writing out a detailed 
account of them^ as well as in finishing his drawings. 
Such was his enthusiasm that he often used to wish 
that he had but one year of perpetual light and heat^ 
to enable him to work without interruption. The 
whole of this laborious task^ too^ was executed while 
in a state of great bodily infirmity^ and amid mental 
distractions arising from a cause to which we' shall 
have immediate occasion to advert. Of the treatise 
resulting from these exertions^ Boerhaave affirms^ 
that all the ages from the commencement of na- 
tural history to his time^ have produced nothing 
equal — ^nothing to compare with it. It is^ certainly 
deseriing of the highest commendation for inde^ 
fatigable research^ minute and accurate descnp- 
tion, and elaborate delineations of internal oi^gans. 
Indeed it may be said to have laid the foundation 
of an accurate and philosophical history of the Bee^ 
and at the same time to have contributed largely to 
advance our knowledge of the structure of insects 
in general. When we consider how many interesting 
particulars Swammerdam brought to lights it will not 
appear surprising that several singular facts escaped 
his observation. The comparatively ample knowledge 
we now possess of the subject is due to the accumu- 
lated labours of many different individuals^ and it 
might have been much more hmited than it is had it 
not been for the happy expedient of employing glass 
hives, a thing which had not been thought of in Swam- 
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merdam's time. Hia investigations placed fiitnre 
enquirers on a vantage ground vbicli they could not 
otherwise have attained, and, had it not been for the 
discoveries of Swammerdam, we might have wanted 
aittay of those mode by Reaumur, Huber, and others. 
So early as the year 1667 lie had prepared and 
partly printed a treatise on the Ephemerus or Day-fly, 
as he calls it, but it was not published till 1675. It 
first appeared in Dutch under the title of Epheyneri 
vita. ' He states that his principal object in laying it 
before the public wae to give us wretched mortals a 
lively image of the shortness of human life, and there- 
by induce us, by frequent admonitions, to aepire to a 
better state of being. It accordingly abounds with 
pious reflections and meditations to such a degree that 
the subject by which they are suggested is, in some 
instances, almost lost sight of. In most of the 
translations which have appeared these portions are 
omitted, as well as the namerons Duteh sentences 
which he 
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gone through the second change of their skin. God, 
therefore, the Supreme Artist, has heen pleased to 
assign this insect a short life that surpasses adoration. 

*' Who has so great ar genius, or is so conversant 
in the art of writing, as to he ahle to describe with 
a due sense, the trouble, the misfortunes this creature 
is subject to during the short continuance of its flying 
life ? For my part, I confess I am by no means able 
to execute this task, nor do I know whether nature 
ever produced a more innocent and simple little crea- 
ture, which is, notwithstanding, destined to undergo 
so many miseries and horrible dangers. 

" Besides that the life of the Ephemerus is short, 
nay, amazingly and incomprehensibly so, an infinite 
number of them are always destroyed in the birth, 
being devoured by fish. Nor does Clutius acquit any 
species of fish of this barbarity, except the perch and 
pike. Though the rest of the ephemeri have 
escaped this cruel danger, yet on land, when they 
are engaged in the great work of changing their skin, 
they are barbarously devoured by swallows and other 
birds. Nay, if they escape this danger, when they 
afterwards approach again to the surface of the water, 
and carelessly sport and play there with their wings 
and tails, they a second time become a prey to the 
fish, which drag them away to the dark bottom of 
the water, and devour them. If they fly higher into 
the air, another kind of torment attends them, for 
then they are persecuted with a different barbarity, 
by other kinds of birds, which tear their limbs 
asunder, and devour them. Though these insect* 
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then are the most innocent, perhaps, of all others, 
they are more cruelly treated or used, than the most 
miBchicToua of wild hearts. 

"As the ephemerua abounds with useful lessons 
.and moral precepts, so it affords Bufficient matter for 
varioua specidations. It is engenderedj grows to its 
bigness, and then generates, lays eggs, casts its spenn, 
grows old, and dies in the space of fire hours. This 
short space comprehends the morning, Eoon, and 
evening of its life."* 

The species on which Swammcrdam made his ob- 
servations is the largest known, and is the Ephemera 
hngicauda of Olirier (Eiicyclop. Met/tod. Art. Epha- 
mera.) In honoar of the individual who made us so 
ftccurately acquainted with its history, Latreille subse- 
quently named it E. Steammerdiana. It is not h 
native of tliis countrj-, but occars in the larger rivers 
of Holland, Germany, and France. 

About the same time, he investigated in a similar 
manner the history and anatomy of what he names 
the asilus or gad-fiy, but which is a dipterous species 
of the modern genus Stratiomjs, or chamBsleon fly. 
His attention had been probably attracted to this 
insect, by the sitsgulnr breathing apparatus of the 
larva, which consists of on anal orifice surrounded 
by a circle of diverging rays of beantifully feathered 
plumes. This singular structure, and the elegant 
appearance of the respiratory appendage, has caused 
it to be often described and delineated in modem 
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worts, but Swammerdam'a figure greatly surpasses 
all that have subsequently appeared (See Biblia 
Natures, pi. 30.) It was figured before Ilia time, 
both by Goednrt and Aldrovandus, the former of 
whom called it the chamieleon, from having kept 
an individual alive for nine months without food ; 
the latter names it the wafer intestine. Both were 
UDOcquainted with its metamorphosis, and nearly 
all its most remarkatiie peculiarities ; Swammer- 
dam's account leaves little to bo desired. He was 
so much struck with the beauty of its parls, and 
tlieir exquisite adaptation to the functions they per- 
form, that he frequently breaks out in lamentations 
of bia own inadequacy to examine tbem aright, and 
in adoration of the power and goodness which they 
so signally manifest. " God, thy works infinitely 
surpass the reach of our feeble understandings; all 
that we actually know of them, or ever can know, 
is but a faint and lifeless shadow of tiiy adorable 
perfections. The brightest understandings fail in 
the contemplation of them, and are obliged to con- 
fess, that all this boasted penetration is but short 
sightedness, when employed in fathoming the depth 
of that power, goodness, and wisdom, it has pleased 
thee to exert in the lowest part of thy creation. 

" The transformation from a worm to a fly, ob- 
servable in this insect, presents us with a real mira- 
cle, and may justly be considered, as a laying down 
of old wom-ont parts, and an acquisition of new 
perfect ones instead of them; in fine, as a total 
change of an old to a new, and of an imperfect to a 
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perfect body, infinitely surpasBing the utmost stretch 
of human undcTstandiDg. As for my part, I dare 
boldly affirm, that the incomprehensible greatness of 
the deity manifests itself in these mysterious opera- 
tiona in a particular manner, and affords us an 
opportunity of eiamiiiiiig, aa it were, with our seilBes, 
the divine nature."* 

Long before the period when these and other tbIo- 
able investigations of a similar kind were undertaken, 
a notable change had taken place in Swammerdam'e 
mind, which led him to regard such pursuits in a 
very different light from what had been customary 
to him. He had always been of a devotional frame 
of mind, and this feeling was gradually deepened by 
observing the wonderful instances of design, power, 
and goodness, which his studies so abundantly sup- 
plied. Hence his anxiety to direct the attentJon of the 
reader, on all fitting occasions, to the Almighty Author 
of all the wonders his penetration enabled him to re- 
veol. and to awaken those sentiments of devout adora- 




MEMOIR OF SWAMMEBDAM. 41 

Dative of Lisle in Flanders^ a member of an opulent 
family^ from which she fled in order to avoid a mar- 
riage which they were desirous for her to contract. Her 
turbulent disposition, in connection with her objec- 
tionable tenets, so disturbed the community where- 
ever she took up her residence, that the civil autho- 
rities had usually to interfere, and compel her to 
change her abode. Her doctrines nearly correspond 
to those of the Mystics, and are explained in a 
work entitled the '' Light of the World," the leading 
principle of which is, that the Christian religion con- 
sists neither in knowledge nor practice, but in a 
certwn internal feeling and divine impulse, which 
arises immediately from communion with the Deity.* 

* One of the most influential of Bourignon^s followers was 
a person named De Cordt, owner of a portion of the island of 
Holstein, who, at his death, made her his heir. She kept her 
wealth, however, to herself, under the pretence that she could 
find none worthy of her bounty I Although there is little doubt 
that her intellect was disordered, she was eertainly possessed 
of considerable talent. She could write French, Dutch, and 
German, almost with equal facility, and her religious compo- 
sitions were so numerous as to afford employment for a print- 
ing press kept in her own house. She died at Franeker in 
1680. 11^ disciples, who assumed the name of Bourignonists, 
became more numerous after her decease ; and one of the 
most celebrated of them, a Cartesian namtd Peter Poiret, 
attempted to reduce her works to a system, which was pub- 
lished at Amsterdam in 1686, under the title of " L'CEconomie 
Divine, ou Systeme Universel." Her opinions, at one time, 
excited a good deal of discussion in Scotland, and notwitb- 
BtandiQg their extravagance, found not a few supporten. See 
AfosMmjtrJSbc^. HisU V. p. 514, ^c, ,;- 
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-These opinions SwammerdBm appears lo Lave 
adopted in their utmost extent, anil their effect on 
hie mekncholic temperament was such as to produce 
ft complotelj' morbid state of mind. The studies in 
which he had taken greatest delight, now began to 
appear odious to him. It wos with the utmost diffi- 
onlty that he could allow himself to finish his favourite 
work on Bees, and no sooner was it completed than 
he put it into the hands of anotlier, without giving 
himself the least concern wliat might hecome of it. 
His inclination urged him strongly to continue hia 
pursuits, but he now thought thcni incompatible with 
hia duty to the Creator, aa he alonCj and not hia 
creatures, wfis worthy of engrossing all hia love and 
regard. All worldly interests, accordingly, were 
soon despised and abandonerl, and he devoted him- 
self wholly to the performance of the duties of re- 
ligion, according to the erroneous notion ho had 
formed of them, 
advice and authc 
took care not t' 
acquired over hi 
former occiipatic 
nesa of hfe. H 
ploralile and hopeless, by a return of his former com- 
plaint, quartan ague, in greater acvcrlty than ever, 
occasioning such a prostration both of mental and 
bodily powers that he was for a time unfit for any 
Itind of exertion. He now resolved to withdraw 
entirely from the world, aad spend the remainder of 
hia days in soliiary meditation. Before taking this 



Every step he took was by the 
ity of Antooia BourJgnon, and she 
■ endanger the influence she had 
n, by allowing him to resume his 
IS, or engage in the ordinary busi- 
i condition was rendered more de- 
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step^ however^ sufficient prudence still remained to 
lead him to consider what means be possessed of 
supporting liimself in his retirement. His father 
could not be expected to afford facilities for carrying 
such a mistaken scheme into execution^ and the only 
disposable property of any value he himself pos- 
sessed, was his museum. That, accordingly, he re- 
solved to sell, and he applied first to Thevenot, to 
make his intentions public, and to endeavour to pro- 
cure a purchaser. This was readily undertaken by 
his friend, but notwithstanding his utmost exertions 
he was unable to get it disposed of. In this disap- 
pointment, he made a similar application to Nicholas 
Steno, who was now settled at the Court of Florence, 
where he had become a convert to the Catholic re- 
ligion,^ and had been raised to a bishopric — a dignity 
likely to have the effect, if it was not conferred 
with the design, of making him stedfast in his new 
faith. Swammerdam thought that through his re- 
presentations, the Grand Duke might be induced to 
renew the offer he had formerly made for the collec- 
tion. The bishop of Titiopolis, in reply to his commu- 
nication, urged him very strongly to come to Florence 
with his collection, assuring him that the Duke would 
willingly give the price formerly offered, as well as pro* 
vide for his comfort otherwise ; and, with the presump- 
tuous zeal of a new convert, he took advantage of the 
opportunity to press him with every argument to fol- 
low his own example, and conform to the church of 
Rome. The implied condition that Swammerdam 
was to accompany his museum to Tuscany, if pur* 
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chased b; the Duke — a atep which he ncTer could 
bring his mind to — immediately put on end to any 
chance of dispoaing of it in that quarter; and he 
wrote an indignant reprimand to his venal friend for 
venturing, in reference to his religious profession, to 
make a proposal to him which would at any time 
have been considered offensive, but which, in the 
present state of his sentiments, he regarded with un- 
qualified abhorrence. While measures were in pro- 
gress for the sale of his museum, he occasionally 
employed himself — notwithstanding his conviction of 
the sinfulness of allowing any secular pursuits, evenin- 
duding those of science, which may be sold to be 
the best aud purest, to distract the mind from uninter- 
rnpted meditation on the Supreme Good, and the 
concerns of a future life — in further arranging and 
improving its contents, especially with a view to ren- 
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and proceedings of this enthusiast, were devising 
measures to have her expelled from the province, and 
OB becoming aware of their intention, she wished to 
take shelter in the king of Denmark's dominions. 
Swammerdam, and another disciple, were appointed 
to visit the Danish court, to ask permission to make 
this change of residence — a commission which he 
readily undertook. He accordingly set out for Copen- 
hagen, on the 25th March 1676; but was wholly 
unsuccessful in his object. He returned to Sleswick 
to give a report of his reception, and after a short 
residence there, went back to Amsterdam. 

His prospects in that city had not improved in his 
absence ; his father, whose resentment had been 
somewhat mitigated of late, was irrecoverably alien- 
ated from him by his recent imprudence. His sister 
Joanna, too, who had resided with hi& father since 
his wife's death, and often interceded with him on 
her brother's behalf, had just been married ; and his 
father having resolved to live henceforth with his 
son-in-law, Swammerdam found himself at last de- 
prived of a home. In this exigency, two hundred 
florins a-year allowed him by his father, was all that 
he had to depend upon, and this being inadequate to 
defray his necessary expenses, he was obliged to 
think of some plan for relieving his necessities. A 
gentleman of rank, John Ort of Nieuwenrode, 
Breukele, &c., who had been long on terms of intimate 
friendship with Swsunmerdam, had often entertained 
him at his countrynseat, and even proposed that he 
should take up his residence there altogether, that 
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he migbt be able to pursue his ecientiJiG enquiriq) 
without roolestfltion. He now intimated 1 
gentleman that it would be convenient for 
accept of thia offer; aud his mortification w 
slight at receiving a direct refusal. Whether C 
had been insincere in his original offer ; whether 
cumstoncea had so changed as to render 
dam's presence iuconvenieDt, or ihat the latter's 
peculiar habits, and extravagant religious notions, 
might be th ht I k Iv t make him not a very 
desirable inm te t us 1 s to enquire : instances 
of simiJar tr tm t f m m re caprice and want of _ 
feeling, are t mm n t ender any other expl»J 
nation requi t fl 

In the m d t f th p rplesities our autho/cl 
father died, an event which relieved him from any 
immediate inconvenience arising from the inseuaibility 
of bis reputed friends; it even held out lo him the 
■greeable prospect of a competency to live according 
to his inclinations, without the annoyance of any 
professional drudgery, to which be always cntcrtuned 
a strong dislike. But, when the museum came to be 
disposed of and iiia father's property divided, these 
prospects were by no means realised. His sister 
claimed more than was rightly her due, and took the 
chief management of the sale, an exercise of authoritt 
to which Swammerdam submitted for the sake of 
peace, and that he migbt sooner enjoy the retirement 
nnd repose on which his heart was set. But even 
this surrender of hie jiifit rights was fnr from exempt- 
ing him from annoyance ; and the vesations attending 
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the family strife that ensued, together with the anxiety 
he continually felt about his spiritual state, and his 
almost unintermitted devotional exercises^ again 
brought on a severe disorder of that description called 
a double tertian ague. During this long-continued 
illness^ he was mostly confined to bed, and unfit for 
any exertion ; even when it was so far abated that air 
and exercise became desirable, he could not be pre- 
vailed on to leave his bed-chamber. In order to 
avoid the importunity of his friends on this subject, 
he persisted for a long time in maintaining an obstinate 
silence. In this moody and hypochondriacal state of 
mind, when any one attempted to draw his attention 
to the investigations which he formerly delighted in, 
he manifested great dissatisfaction, and even seemed 
as if he would feel relief by getting completely rid of 
the objects which he had taken such pains to collect 
and preserve. A final ofier of them was made to 
Thevenot, that he might dispose of them in France^ 
accompanied with an intimation, that, if he should 
succeed^ Swammerdam would accept of his invitation 
to come and live with him, provided he were allowed 
to do so retired and unknown. Thevenot, however, 
was unsuccessful ; and, as he now despaired of finding 
a purchaser for the entire collection, he determined 
to sell it by auction in separate lots, for such sums as 
might be offered. The sale was advertised to take 
place in the month of May, 1680. 

With whatever indifference Swammerdam might 
now regard his collection, he was not destined to 
witness its dispersion. His disorder returned with 
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greater virutence than ever, accompanied with symp- 
tomB which he could not mismterpret. A slow and 
continued fever was gradually drying up the sourcoB 
of life; hia couDtenance became cadaverous, his legs, 
feet, and belly swollen, and his whole body was racked 
with continual pains. On becoming acquainted with 
his condition, Thevenot sent him the Jesuits' bark, 
then supposed to be of great efficacy in curing fevers ; 
Swammerdam desired him also to send some specific 
against the dropsy, if he knew of any such. Finding 
himself grow gradually worse, he ceased entirely to 
speak of worldly concerns, and was unremitting in his 
prepamtions for the great change that was rapidly 
^preaching. It took place on the 17tb February, 
1680. 

On the 25th January of the same year, when he 
found himself in such a condition as to leave no hopes 
of recovery, he had made his will, by which he be- 
queathed to Thevenot, the friend so often mentioned 
le of this sketch, all h 
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The papers just mentioned had been eDtnisted to 
Wingendorp in order that lie might translate them 
into Latin. Swammerdam is said to ha<rc bad but 
little facilityin the uaeofthat language, although it was 
the usual medium of communication among learned 
men at that period ; it le certain that he wrote all 
his works in Dutchj and afterwards employed othera 
to translate them, that they m^ht oot labour under 
tbe disadvantage of being in a local and unpopnlar 
tongue. The l^wialator, in this instance, being needy 
and unprincipled, tried to make a property of the 
manuscripts in his possession, and refused to deliver 
them up to the executors. Upon this, a tedioos 
law-suit ensued, and it was not till May, 1G82, 
that the j^atee had them placed at his disposal. It 
was hts purpose to have them published immediately 
in Dutch, but probably finding that they required 
rcvisal, he caused tbcm to be sent to France, He 
appeal^ to have attempted some alterations and im- 
provements, a task for which be was probably indif- 
ferently qualified, but his death took place before he 
had tbem ready for pubUcation. After Thevenot's 
decease, thev were purchased by Jubert, painter to 
the King of France, whose heirs afterwards sold them, 
for fifty French crowns, to a distinguished anatomist, 
Joseph du Vemey. This individual for a long time 
disregarded them, but the anatomy of the articulated 
animals happening to come more into repute, he pro- 
posed to turn tbem to account in a work on inseoU 
nnder his own name, but of which Oicy were designed 
to form the principal materials. On hearing of this 
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intended pulilicalion, Boerhaave sent to Paris to &scer- 
ladn more precisely its nature, and leaniing that it was 
to contain Swaminerdani'sresearcliea,!ieconceive»l the 
]ftudal)le desire of asserting his countrycaan's right to 
the honour of the discoveries ahout to he made known 
to the pubhc. By means of two friends residing in 
Paris, this eminent man succeeded in obtaining pos~ 
session of the entire manuscripts, togethpr with the 
drawings necessary for their elucidation, at the price 
of 1500 French florins. This was in the year 1727- 
" As soon as I had got them," he says, " I read them, 
and, having diligently examined them more than 
once, I carefully digested them, and had the satisfac- 
tion of seeing that nothing was wanting except a few 
pages of the tost in the treatise on heos, which a 
note on the margin ohserved was not to be repaired ; 
however, on looking narrowly for them, I had the 
good fortune of finding them elsewhere. Upon this 
I would have published tliem directly, hut for the 
insatiable avarice and unbounded audaciousness of 
the printers, who make nothing of reprinting things 
as soon a« they appear, to the great loss of the first 
puhhshers ; however, I have at last succeeded iu 
guarding against such foul treatment, and return my 
hearty thanks to all those who so generously contri- 
buted their assistance on this occasion. And now 
I must own, that it is with the greatest ploasm'e I 
find myself enabled, by this valuable work, to chaUenge 
all those nations who so liberally reproach us Dutch-' 
men with a dulness that requires the inventions of 
others to sharpen it, to produce, before able judges. 
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any tliiog to equal this performance of one of our 
This instance will, I believe, be suffi- 
cient to convince mankind that we have among us 
uncommon geniuses, who haTe made the most iin- 
portant discoveries, and, spider-like, have fumiehed 
themselves alone both with the workmanship and 
materials. However, I must in justice own, there 
is now in France such another bright sun, who by 
his light not only shows, but adds grace and dignity 
to every object he is pleased to shine upon. 1 mean 
that prodigy of our age and glory of hia conntrv, the 
illustrious Reanmur, God grant this great man life 
to go through, and many yean to aurvivo, his great 
undertaking," • 

These valuahle remains were tlma secured fbr the 
benefit of science, and rendered accessible to all in 
the well-known work entitled BiMta Nature five 
Hittoria Inttctorum in certat dattee rerfaeta, ^. (Jv. 
This work was originally published at Leyden in 
1737, with tbo teitt in tbe original Batch, and a 
Latin translation by Professor Gaubius of Leyden. 
It is knoAi'n to English readers by a translation from 
the pen of Thomas Flloy8, which was revised and 
iniproTed by the addition of notes from Reaumur and 
others, by Sir John Hill, M.D., and published in 3 
folio volume at London, in 1*58. Several of the 
papers in this volume have been already referred to, 
and it is so well known that it is quite unnecessary 
to give any further account of its contents. Besides 



■ Book otNature, HiU's Edil. p. U. 



I 



52 MEMOIR OF fiWAUMBBIUH. 

tbc investigations relating to insects, which compi 
the greater portion of the work, there is alengthi 
accouut of the snail, {Helix,") explaining its anatomy, 
mode of propagation, &c., a treatise on the generation 
of the &og, on the anatomy of the cuttle-fish, &c. 

The manner in which SwaramerdBni treats of the 
arrangement of insects into classes, is, as might he 
expected, not a Uttle defective. But he WDa cer- 
tainly the first that assumed metamorphosis as the 
hasis of a natural syst«m, and in so doing, merits 
higli approbation. He referred all to four classes of 
ntetamorplioBis, wltich, translated into the modern 
language of entomology, may he expressed as follow 



1. A'd mftatnorphom. The animal changes its ik 
serrea its primitive form 
tisa^ PsUxi Myriapodes 
the Aplera of LinaieuB. 

S. Metamorpbiaia. a- Tncompieie. Animal activo dunng 

whole iifoi at liiat without wings; 
acquires rudimenta of them in the 
nymph, and they become complete 
in the imago. Nearoptera, OiiltBp- 
lera, JlemipUra. 

i. (iimpltte. Animal immoveahlB 

nymph state, but p 
lIpHCTiopleTa, OrfeoptfTO, . 

— — — e.Cnarctait. Animal without limbs,! 

incapable of motion in 
stale. DifiteTv. 

The science of insect anatomy, as well aa uj au 
nther tribes of animals related to insects, may aim 
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be eaid to have originated with Swamnierdam. His 
intimnle acquaintance with luiman anatomy, which 
had made considerable progress before bis time, 
prepared him to enter upon the enquiry in the most 
intelligent manner ; and the sagacity, penetrstrou 
and zeal with which he pursued it, we not a tittle 
remarkable. In the tatter quality especially, lie 
scarcely ever had an equal; no difficulties could 
deter, no disappointment discourage, and scarcely 
any degree of labour exhaust him. His enqniiies 
were frequently carried on for a length of time 
together, with little interruption, both by night end 
day, without allowing himself the requisite time 
ei^er foe taking food or natural rest. When the 
subject occupied bis mind, it did so almost to the 
entire exclusion of every thing elee. His profession 
was neglected, his father's displeasure disregarded, 
his health sacrificed. This esclusire engrossment 
was certainly in him in some degree of a morbid 
n and temperament strongly 
t kind of enthusiasm which 
is allied to a species of mania. By sedentary habits, 
and the prevention of that wholesome play of the 
^ulticB produced by an alternation of pursuits, 
he aggravated the disorders to which he was na- 
turally liable, and brought on a slate of dejection 
and hypochondriasis, which cast a shade over a 
large portion of bis life. To this cause, also, ought 
to he ascribed, in no small degree, the mistaken 
views he adopted regarding religions duty; his no- 
tion that it was incompatible with the ordinary 
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B of life ; and numeroua other errors, from; 
whicli his good sense and general intelligence, if lefl 
to tbemaelvea, would have sufficed to preserve him. 

After his death, his museum was offered for sale 
for five thousand florins ; but no one appearing to 1 
give even that sum, fio far helow its real value, it 
was disposed of in small lots. It was thus completely 
dispersed, and lost for ever to men of science. The 
anatomical preparations were very numeroua, and he 
had carefully preseryed every thing relating to his 
entomological and other investigations, that he might 
have them to uppeal to as unquestionable vouchers of 
the truth of hb statements. He had collected about 
three thoasand different species of insects ; many 
of the kinds occun'ing in his neighbourhood he had 
preserved in their various states, having been accus- 
tomed to hatch the eggs artificially, and watch the 
progressive changes of the larvae that spring from 
them. His instruments, microscopes, &c., shared 
tlie same fate with the objects on which they had 
been employed. Boerhaave deposited the manu- 
scripts and drawings which came into his possessioD, 
and furnished him with materials for the Biblia Na- 
turcB and an account of its author's life, in the public 
library of the University of Leyden, that they might 
remain as a monument to the talents and zeal of hia fl 
distinguished countryman. ^ 

Considerable curiosity must natm'ally be felt tai| 
become acquainted with the means adopted by thiff * 
lynx-eyed anatomist to effect those beautiful dis- 
which distinguish hie name so highly above 
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all his predecessors in the some field of labour ; and 
this feelbg we are in some measure enabled to gn~ 
tiftr by the care of his biogrBphcr, Boerhaave, whoso 
account is so Batis&etorj, that we cannot do better 
than nearly translale his own words. For the dis- 
section of very minute objects, he had a small brass 
table, ingenionslj constrncted by an artist of Amstcr- 
daro, to which were attached two moveable brass 
arms. The upper part of tboM! arms was so plonued 
as to admit of a vertical motion, so tbat the opemtot 
could adjust their beigbt to answer his purposes ; one 
of them was designed to bold tbe object under esa- 
minatioti, the other, the glasses through which it was 
to be viewed. These glasses were, of course, in great 
variety, as well as the manner in which ihey were 
fitted up into microscopes, and it was always a mutter 
of great anxiety with Swammerdam to obtain them 
of tbe best possible substance and workmanship. It 
was his practice first to view tbe object under exami- 
nation through a glass of comparatively small power, 
and to apply stronger ones gradually as he was be- 
coming more familiar with its forms and appearance, 
ft practice by which every observation was made 
snbservient to the nest, and the deceptive tendencies 
of different lights in a great measure guarded agajnst. 
His skill and patience in constructing cutting instm- 
mentB were remarkable, and it is, in s great degree, 
to their ingenious forms, and eitreme delicacy, that 
much of bis success is to be ascribed. His sciseois 
were remarkably fine and sharp-pointed, and this 
was a favourite instniroent with him, as he found it 
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separate a membrane equably, without the laceration 
or disorder which a single edge, howerer sharp, ia 
apt to produce in dehcate Eubstancea. These, ea 
well Q3 Lis variously formed knives, lancets, styles 
Sec, were so Ecnall and fine, that he could not eharpen 
them without the aid of a microscope. He employed 
to very great advantage, and with a dexterity entirely 
his own, slender glass tubes, aometimes no thicker 
than a brietle, and of a similar shape, being wide at 
tbo one end and tapering to a point at the other, to 
blow up tbe smallest vessels discovered by thi 
scope, or to inject them with some coloured fluid, by 
which their course, convolutions, and implicatioaa 
could be traced. 

The tiiBocts designed for dissection were killed by 
immersion in water, spirits of wine, or of turpentiiw^ I 
and allowed to remain in some one or other of theatfii 
substances for some time, which prevented putridity 
rendered the parts firmer and stronger, and the di^ 
sections consequently easier. When he had laid 
open with fine scissors the body of the insect, ha 
carefolly noted the relative situation of the parts be- 
fore proceeding farther; he then extracted the viscera 
in a very leisurely and cautious manner, eeparating 
and waHhing away with very fine camel's-hair peucila 
the fat which surrounds them. A&er extraction he 
frequently floated the delicate viscera in water, and, 
by shaking them gently, separated the different parts 
from each other, and thus obt«ned a better 
tunity of examining them. In this way he was ve^ 
successful in getting a distinct view of tbe air-vessel 
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especially, wMch he conld separate from nU the other 
parts, and exhibit in a manUBT that escited the sur- 
prise and admiration of all who had ati oppoTtuoity 
of observing them. For the purpose of cleansing 
thoroughly the internal parts, he was accustomed to 
inject water into them by means of a. small syringe, 
after which they were filled with air and dried ; in 
this way they could be preserved for examination at 
any future time. Not only was he tlins successful 
in investigating the internal organs of recently killed 
insects, hut he could examine them in specimens which 
had been preserved for years in balsam and spirits 
of vari.ous kinds. This afforded him the advantage 
of dissecting foreign species, many of which being of 
much greater size than such as occur in Europe, 
preseut oil the parts in a more conspicuous manner. 
He could preserve the nerves in such a perfect state, 
that they retained their Jle^bility for a long time, and 
looked as if newly extracted from the living subject. 
Insects of a soft and fleshy consistency, he preserved 
in a variety of ways. Sometdmes he punctured thorn 
in various places with a needle, and expressed all the 
ttiiids and moisture in their bodies through the pores 
thus made; he then filled them with air by menus 
of slender glass tubes, dried them in the shade, and 
lastly anointed them with oil of spike, in which a. 
little resin had been dissolved, by which means 
they retained their proper forms for a long while. 
With caterpillars he devised the plan which has 
often been followed since, namely, making an inci- 
sion near the taif, and gently squeezing out all tlie 



humours and greater pnrt of tlie viscera, and tlien 
filling the empty skin with ims or Bonie other sub- 
Btance, so a» to preserve its primitive form. The fat 
of insects he found to he perfectly soluble in spirits 
of turpentine-^B discovery of the greatest importance 
to liif enqniries, because when melted, and afterwards 
dried, this Bubstance forms a coating over the viBcera, 
completely ohstructing the view of them ; but the 
application of the spirit elfcctually removes it. He 
oAen Bpent whole day* in cleansing the fatty mat- 
ter from a single caterpillar, that he might obtain 
a clear view of its internal organization. His plan 
for stripping oiT the akin of caterpillars about to un- 
dergo their metamorphosis was ingenious. He allow. 
Bd them to drop by their threads into scalding wat«r, 
and suddenly withdrew them, in consequence of 
which the shin came oif with great case : he then 
munersed them in distilled vinegar and spirits of wine, 
mixed in equal proportions, which consolidated all 
the parts. He could thus remove tlie integumenta 
without injury to the contents, and could shew the 
chrysalis euctosetl within the caterpillar, and the 
butterfly within the chrysalis. He at last carried 
his skill to such perfection, that, according to Boer- 
buLve, he could change the caterpillar to a chry. 
•alis at his pleasure, and conld as he pleased for- 
ward, stop, end regulate its motions. 
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SwAUHEBDAKj as hfls juBt been f 
employed io examining the internal aoatomy of in- 
sects ; tbe high reputation of tlie Baron De Geer, 
of whose life we are now to give a brief sketch, 
rests principally on his admirable description and de- 
lineation of their eitemal structure. Deeply em- 
bued with a love for investigating the forms and 
habits of thet^ animals, and possessing powers of 
observation of the first order, he succeeded in dis- 
covering many important facts in their economy, 
which he has detailed tn a remarkably dear and in- 
teresting manner. A pupil of Linneeas, and an ar- 
dent admirer of the philosophical French naturalist 
Reaumnr, he combined the systematic regularity of 
the one, mtb the experimental skill and patient ob- 
aervatioD of the other. His works accordingly have 
been always looked upon as a store-house of im- 
portant facts, lucid descriptions, nnd enlightened ob- 
aervatdons, which have tended perhaps as much as 
any other publication that could be mentioned, to in- 
crease our knowledge of the class of animals of 
which they treat. 

Charles de Geer, Baron of Leutsta, Marshal of the 
Court of Sweden, Knight of the Polar Star, and Com- 



manlier of the Order of Vaaa, was born in the yeai J 
1 720. When about four years of age, he left Sweden, 
his native country, and accompanied his parents to 
Holland, where ho continued lo reside till his eigh- 
teenth year. His family originally belonged to that 
country, but had left it and established themselves in 
Sweden in tiietimcof Gustavus Adolphus. The head 
of the family at that period was Louis de Geer, who 
acquired great wealth and reputation by the improve- 
ments he effected in manufactures and the mechani- 
cal arts. He introduced new methods of casting irou 
and brass, established founderies for canon, and 






manufactories of lire- 
Leige and other plara 
approved principles, 
tists. These foreign 
to form a colony in th 
their descendants long 



, bringing workmen from 
conduct them on the most 
to instruct the native ar- 
ms were so numerous as 
I ton of Dannemora, where 
ntinued to reside. That 



the wealth and influence of this ancestor of our na- 
turalist were extensive, may be judged of from the 
fact, that, in the reign of Christinus, when the country 
was threatened by a foreign enemy, he equipped a 
considerable fleet for protecting the commerce of the 
coaets, esclusivoly from his own resources. His 
palriotiam and philanthropy were rewarded by his 
name being enrolled among the nobles of the country. 
When in Holland young De Geer is said to have 
acquired a taste for Natural History by observing 
the proceedings of some silk-worms, which had been 
givon him to rear as an amusement. This predilec- 
tion was confirmed by hia conversationa with the 



celebrated MuBchenbrock, with whom he was on 
terms of intimacy. His studies were commenced at 
Utrecht, but he afterwards removed to Upsal, where 
he had the advaotage of enjoying the combined in- 
Htructions of Liniueiis, Celsius, and KlengeDstiem. 
Under such masters his progress in physical scieace 
was rapid ; and it was not long before opportunities 
occurred to aSbrd proofs of his proficiency. 

By the death of an uncle, he catne into possession, 
at an early age, of one of the largest fortunes in 
Sweden. The eKtensiTe iron mines of Dansemoru 
became his property ; and he expended large sums in 
improving the mode of working them. Every scheme 
tending to promote the prosperity of his country, 
and the spiritual and temporal welfare of its inhab- 
itants, found in him a zealous and intelligent patron. 
His wealth he liberally shared n-ith the poor, and 
devoted no small part of his income to the repairing 
of churches, and the founding of hospitals and schools 
But these philanthropic objects did not divert his 
attention from the pursmts of science ; on the con- 
trary, he continued to cultivate his favourite branch 
of Natural History with the utmost zoal and assi- 
duity. As a member of the Academy of Stockholm, 
he regularly attended its meetings, and supplied 
many interesting memoirs in different departments of 
knowledge. His observations on insects were now 
beginning to accumulate, and he read a few papers 
on the subject to the society, which are inserted in 
the early volumes of their Transactions. But those 
observations soon became so extensive and import- 




Tho fourth and fiftli are wholly occupied with 
Coleopteraj and contahi an account of 
pertaining to that order which were previously on- 
known. The sixth Tolume embraces the Biptera. 
Tha Beventh is of a more miscoUaneous description, 
and besides some insects properly so called, contaius 
a notice of crabs, spiders, scorpions, niyriapodea, 
and some other aoinials which at that period were 
always rnnlted ^vith insects. It is &om this part of 
Ills work that we have copied, the beautiful portrait 
prefixed to the present volutne ; but although a post- 
hiunous publication, it ia unfortunately unaccom- 
panied with any account of the author' 
All naturalists competent to form a 
opinion ou the subject, unite in admitting that th< 
memoirs are entitled to the very highest praise 
which a work of this description can lay claim. T 
nature and fortune conspired to fit Do Geer for 
oesefully prosecuting the study to which he was 
ardently attached. The natural endoivments of lii» 
mind were of uo ordinary kind, and the best educa- 
tion which the times could afford had the usual effect 
of strengthening and iroproTing them, and adapting 
them to observe and discriminate with readiness and 
accuracy- His time was at his own disposal, and his 
ample fortune gave him the immediate command of 
every thing that conld facilitate his investigations. 
Such a concurrence of favoumble circumstances does 
not often happen, and it ia not often, therefore, that 
we can expect to be favoured with work; 
value. They were combined, however, in 
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of a cotemporary of De Geer's, the celebrated Reau- 
mur ; and^ as it was the works of the latter which had 
the greatest influence in stimulating the zeal of the 
Swedish naturalist for the study^ it is natural to 
institute some comparison between them. As the 
result of this comparison, it may be briefly affirmed, 
that Reaumur shows greater skill in making his ob- 
servations, more felicity in planning experiments, 
and a readier power of exciting interest in the narra- 
tion of them ; bat De Geer is less prolix in detailing 
facts, more precise, and infinitely more methodical. 
The absence of the latter quality in the French philo- 
sopher has rendered it impossible, in many instances, 
to determine the objects to which his observations 
refer. As a disciple of Linnteus, De Geer could not 
fail to be early impressed with the value of system, 
and that which he framed for the arrangement of 
insects claims a brief notice. In a tabular form, it 
will stand thus : — 



a 



r Gynmoptera. 



Alata. 



r 1. Lepidoptera. 

2. Ellnguia, (Ephemera^ &c.) 

3. Neuroptera, {Dragon-JHes^ 
Ac.) 

4. Hjmenopt^fa. 

5. Siphonata, (Apliides and 
Cioada.) 

6. Dennaptera, {Bugs and 
Water-Bugs,) 

Vaginata. ^ 7. HeimpteTa,(Coc^roac^«s and 

Grasshoppers.) 
8. Coleopteia. 
Diptqra.) 9. Halterata,(ZWpferao/Xmn.) 
1 10. Probosddea, \Coccus.) 
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Baltatoria. 1 1. SuctDna, {Puler.) 

12. Anceaatit,^Lepisuia,Piidan 
PediaJu,, &c.) 

13. Atrachelia, (Spi 
CraSi.) 

poda.) 



This ammgemeat, which has been esplatned m || 
separate work by Retzius,* is, in Beverol respects, 1 
inferior to that tjf Linneeus, the improTed editions of 
whose Si/atema Naturce liad previoiuly appeared. 
Yet in one particular it wns an improvement, namely 
by the insulation of the Orthoptera, whicK Linnceus 
had confounded with the Hemiptera. The parts of the 
mouth are taken into consideration in De Geer'ssyS' 
tern, and in this respect it may he said to be inter- 
mediate between tliat of Licnaus and Fnbricius. In 
many instances it must be allowed to be highly natural 
and worthy of emanating from such a distinguished 
entomologist, and there can be little doubt that it 
would have enjoyed move consideration thnn has fallen 
to its lot, if every thing of this nature, at the time 
when it appeared, had not been eclipsed by the ci 
minating star of Linntcus. 
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Ihsbgts fonn n portion of that 
of animiLted nature known by the name of ArticulBicU 
animah. Tliey are so CBlled on account of b«iiij; 
composed of joiuts or segments, a itructore wliicli 
renders tlieir bodies pliant, and thus compensal^s 
for one of the inconveniences that would otlicrwise 
arise from the want of a vertebral column. Some 
ancient nuthora designated iheiu by the term annviata 
— yuasi in annuiot aeela — and tbeyarefrequeutlj de- 
scribed in modem woAs aa annulose Bnimafs. They 
are now referred to five great classes : 1. Annelidet, 
such Bs leeches and earthworms ; 2. Cru«facea, such 
as lobsters and crabs ; 3, jlrac^u/e<, sach as spiders 
and scorpions ; 4. iWjrwjooi&aj consisting of juli and 
Bcolopeudrffi ; 5. Inaeeta, containing beetles, butter- 
flies, &c. 

The term intect has likewise been suggested ly 
the structural peculiarity just alluded to, tlie trans- 
verse divisions causing the body to appear intersected 
or cut into ; and the Latin word intectum, from 
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which it is derived, ia exactly Bynonymona with tl 
Greek one tvre/ia, from which we ohtain the prind-. ■ 
pal component port of the term Etitomoh^y.* 

Both words therefore are sufficiently descriptive 
of the whole articulated races, and, in fact, when 
oripnally applied, were designed to embrace them 
all. In the more limited and precise sense in which 
it is now used, the word insect is applied to nuch 
animals only as present the following characters: — 
no internal slreleten ; a nervous system composed of 
ganglions; an imperfect circnlating system; respi- 
ration by means of tracheie communicating with the 
air by stigmata ; oviparous, the sexes distbct ; body 
covered by a coriaceous or memhranous integument, 
and divided into three distinct sections, viz. the head, 
provided with two antennte ; the thorax, with six 
articulated legs ; and the ahdomen, usually having 
tile sesual organs at the extremity ; and, 6nally, not 
presenting these parts in full developement till after 
having passed through (with very few esceptiona,) 
• several successive changes called metamorpkaeei,'^ 

These negative and positive chaiacterSj derived, _ 
hoth from external and internal parts, will be foui " " 
distinctive, and completely exclusive of all the otha 

* Scatiger aflimiB that tbe word inseaa «as applied to thete 
animals, aot on account of their appearante, but because they 
might be cut into or asunder without deatroting life. PllDf 
adhere! to the coaimoQ acoeptatiou, which ia, in 
tlio light one. 

i- Lacord^ie'a Inlrod. h I'Eid. 1, 3 ; Audouin'a Afnnl 
d'Eiitomahgit. 



allied races with which iiisecU have any chance of 
being confounded. To render tliis the more obvious, a 
briefnoticemaybetaienof afewof the more promi- 
nent peculiarities presented by each of the other arti- 
culated classes, when compnred with that in question. 
The Mt/riapodeg make by for the nearest approach 
to them in essential properties, the internal structure 
being almost ideuUcalj while many of the esternal 
parts are Bimilar : thus there are generally two com- 
posite eyes, two antennte, and oral organs similar to 
those of masticating insects. The differences, how- 
ever, are sufficiently striking, and consist of the 
numerous s«gmentB, without any divi«on of the body 
into tliaras and abdomen ; in the number of feet, 
always cscecdiug sis, and sometimes amounting tn 
two hundred ; and iu the body aequiritig with age 
an increase in the number of the compoDent segmenia. 
The Arachnides generally have the head soldered to 
the thorax, and many of them seem to have no other 
incisure than that which separates tlie thorax from 
the abdomen ; no antennie nor composite eyes ; more 
than six feet, and the generative organs placed, with 
very few escoptions, under the belly before the 
middle. In that section of them named Pulmon- 
aria, after the air has been admitted by stigmata, it 
is reoeJTed by a kind of sacs, analogous to the lungs 
of vertebrate uiimals, and the circulation in con- 
sequence is pretty complete ; in the other division, 
Trachiaua, the respiratorv organs resemble those 
of inseots, and the circulation is therefore less perl'oct. 
The Cruttacea, agreeing in very many points with 
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Insecta, differ from them, in regard to external parts, 
in liaving a greater number of legs, tLe head soldered 
to the trunk, four antennee, (in the great majority) 
ami the composite eyes usually raified on moveable 
footstalks ; and, tn reference to internal structure, in 
possessing a complete circulation, and branchiae for 
respiration ouaiogoua to those of fishes. The only 
connection which the Annelidea haye with the pre- 
ceding classes, arises From their annulated structure, 
the want of an internal skeleton, a similar nervous 
system, and in being oviparous ; in all other respects 
they are widely removed from them. Their blood 
is red, like that of the vertcbrata ; the head is scarcely J 
distinct, and there are no antennie properly so called ; -T 
none of them possess proper feet, and the majority I 
are hermaphrodite. 

Besides these distinctions, specis 
dual class of the articulata, they all have this common | 
difference from insecta, that they are destitute of J 
wings, and do not undergo metamorphosis, 
growth is gradual and insensible, during which many 1 
of them change their skins, but they preserve, withJ 
few esceptions, the same form they had at birth. ]_ 
Insects, on the contrary, pass through a variety o£ I 
changes, during which they assume such disi 
forms, that it is often impossible to recognise the same ] 
individual at different periods of its existence. The \ 

' ThisaBsertion, however, must ndl in one instance be miula ■ 
abiolule, (at in rcgud (o the Cnistnces, a certain kind of J 
metaninrphotia mB.f be ununed u having bi 
niDnatrated. 
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different stages are four in cumber, that of egg, larti 
pupa, and imago or perfect insect. 

All insects are, strictly speating, oviparous. TLe 
few instances which might he supposed to prore that 
this is not universally the case, ure more apparent 
than red deviations from the general lau~. Certain 
two-winged flies, cocci, ground-bugB, (Cimifiite,) 
and aphides, give birth to larvtE ; the forest-flics of 
the singular genus Hippobosco, and its near allies, 
enter the world in the pupa state. The lurvB in 
question, however, are not developed in a uterus by 
means of a placenta, like the embryos of true vivi- 
parous animals, but come from eggs hatched within 
the body of the mother ; while the forest-flics, besides 
being hatched in the same manner, likewise pass tlie 
penultimate atoge of their life, which is prohalily of 
very short duration, in the matrix of the parent. 
Theae two tribes, therefore, may be said to he ovo- 
viviparous. 

The eggs of insects do not oflen fall under our 
observation, on account of their small size, and being 
carefully concealed, by a variety of ingenious devices, 
that they may not fall a prey to birds and otlier 
enemies. Their most common situation, at least 
with such as produce herbivorous larvie, is on the 
leaves designed to serve these larvce as food ; at other 
times they are placed in fissures of wood, made by 
an instrument specially designed for the purpose, 
and not unfrequently in fruits and grain ; many aro 
deposited in the earth, and not a few in water. They 
are placed eitlier singly or in groups. Their defenco 
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agaioBt cold and other atmospheric inflaences, con- 
sists of a coating of varnish, hair or down stripped 
from the body of the insect, icavea drawn carefully 
around them, or a covering of frothy matter. The 
female coccus converts her whole body into a cover- 
ing for her eggs, enveloping them closely on every 
aide; the great water-beetle (^Hgdropkilui piceut) 
deposits them in a bag, and carries them at the ex- 
tremity of her abdomen, like the epider commonly 
observed under stones, {^Lyeoea laceata.) In form, 
colour, sculpture, &c., they vary infinitely in different 
tribes ; some of them wo have already described and 
Hgnred, and it will be more satisfactory to notice 
the peculiarities of others in connection with the par- 
ticular history of the insects that produce them, than 
lo introduce here a leagthenod general account of 
objects so dissimilar. 

The number of eggs laid by different species, is as 
various as their properties. At one estremity of the 
acale diey approach the vertebrated races, at the other 
they surpass all other animals in the creation. Thut 
a pretty large fly, which may frequently be observed 
resUngonthestemeof tree3,(ilfe«efn^i)iaTnmiftana) 
lays only two eggs, while the female white ant laya 
probably not fewer tljan forty or fifty millions in a 
year, extruding them, when ia the act, at the rate of 
sixty in a minute ! Of such as are intermediate be- 
tween these two extremes, the numbers are, of conrscj 
very various ; hut it may be affirmed that insects 
in general much less prolific than fishes. Among 
the lattCT, a million occun occasionally, and half that 
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amount may be said to be not uncommon. Meymdea 
proletetia, a Bmall bemiptcron, is the odIj' recorded 
insect, except tlie white aat, tbat makes any approach 
to the lest named number, and even it does not ex- 
ceed 200,000. An insect reGembling nu ant, possi- 
bly a Mntilla, is said to bate laid 80,000 in one day. 
The queen bee may occasionally produce 50,000 egg* 
in a season, but the ordinary amount does not ex- 
ceed 5000 or 6000. The female wasp sometimes 
lays about 30,000, but commonly not more then 2000 
or 3000 ; cocci between 2000 and 4000 ; some mothe 
a thousand or upwards ; but in far the greater num- 
ber of instances, even in regard to the more prolific 
kinds, the number may be expressed by three 
figures ; and, in the vast majority of cases, the eggs 
certainly do not amount to a hundred. Generally 
Bpeaking, carnivorous species arc least prolilic, and 
berbivorous ones most so ; an ordination in harmony 
with the supply of food, which is limited and pre- 
carious in the former case, constant and almost in- 
eshaustible in the latter. 

Our acquaintance with the composition both of the 
exlfirior and interior parts of insects' eggs, is lar from 
being complete. The integument generally offers but 
little reeietance, being a mere membrane, not unlre- 
quently so transparent oa to reveal the changes that 
take place within ; at other times it is hard, dense, and 
opaque. The former is the case with eggs deposited in 
the earth, (as takes place in many Coleoptera, Orthop- 
tera, and Hemiplera,) the moisture and protection of 
which are probably indispensable for preventing the 
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evaporation of tLe fluids ; the latter is exemplified by I 
such as are espoaed (as tliey often are among the I 
Lepidoptera) to the acdon of llie elements. No col- f 
carioua ingredient enters int« the compoaition of the ] 
envelope, as may be proved by the applicatii 
acid which produces no effervescence. Under the 
outer envelope there is another very thin pellicle, en- 
closing the fluid within, the whole of which nmet be 
regarded as the yolk. The latter is a thick granul- 
ated mass, Tannhle in colour, and, as far as it has 
been examined, found to consist of albumen, some 
animal glue, a yellow oil, sulphate and phosphate of 
natron. With the earlier stages of embryo life, we 
are still imperfectly acquainted ; but when it hat 
continued for some time, several organs can he de- 
tected in the process of development. Suckow firat 
olracrved the intestinal canal, displaying even the 
constrictions which separate the msophagus and in- 
testine from the stomach. Air-vesseU are likewise 
visible, but their function is as yet dormant, bs 
they have no communication with the atmosphere. 
The dorsal vessel is also deveSoped, and Swammer- 
dam observed its distinct pulsations. The com- 
mencement of the nervous system appears in two 
scarcely perceptible filaments, which gradually ap- 
prosimate, till they unite at dilferent points forming 
incipient ganglia. The head, mandibles, and anal 
horn, (when the latter enists,) arf, in general, the 
parts most ili.stinctly marked in embryos. 

It is a very anomalous fact, that the eggs of insects ■ 
often augment in bu]k after they are laid. The rigidi^ J 
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of the shell rendera this impossible in the generality of 
Tertehntl animals, and it is Dot observed to happen in 
other cases where there is no such obstHcIe, except 
indeed it be in fisheB, which are naid to present a 
similar peculiarity. In siicli instances it cannot be 
supposed that the eggs pow, in the proper sense 
of that word ; they must be considered merely 
as increasing in volume by the distention of the 
Aesible envelope accommodating itself to the larva, 
which increases somewhat in size as it assimilates 
the liquid filling tlie interior. M. P. Huber found 
the egga of ants when ready to be liatclied nearly 
twice the mie of those newly laid. Reaumor, how- 
ever, seems to be of opinion that there is a positive ab- 
sorption from without of the surrounding fluids, and 
thiit in the cose of eaw-ilies and gall-flies, the vegeU 
able juices are imbibed from the leaves on which they 
are fixed, in a manner which does not easily admit 
of explanation. 

As the period of hatching depends on temperature, 
it Taries with the state of the atmosphere, and t!ie 
greater or less degree of influence with which that is 
permitted to act owing to the consistency of the egg- 
cover. The natural heat too is sometimes moditieil by 
the eabstances in which the eggs are placed, as when 
the nidns consists of dung, for example. In the heat 
of SDmmer, the time that elapse* between the depo- 
sition of the egg and esclusion of the larva is not of 
long duration ; but it is too variable to admit of any 
general period being mentioned. In perhaps the 
majority of cases, it varies from one to ten days ; 
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often it extends to a month, and occasionally 
ieveral months. Wlien the e^s of eucL species as ' 
have several broods in the course of the season, and 
are speedilv hatched to admit of such frequent pro- 
pagation, happen to he [aid in the close of antuinn, 
they continue uticlmiiged throughout the winter, and 
disclose their larvs in the spring. Notwithstanding 
their generally soft consistency, insects' eggs can 
bear great extremes of temperature without destroy- 
ing their vitality. There has been no deficiency in 
the ordinary number of insects last Bummer, al- 
though many of them would he esposed, in the 
e^ state, to the unusual rigours of the preceding 
winter. Spallannani placed some with im])nnity in 
an artificial mixture, which reduced the thermometer 
to 22" below zero ; and experiments of the same 
nature have frequently been made since, with a 
similar result. The same skilful observer found, 
tliat a temperature of 90° did not materiully injure 
the eggs of the silk-worm, hnt a higher degree des- 
troyed the fertility of many, and none could resist a 
heat of 144". The situation selected by the parent 
insect, is often esjiosed to the highest degree of na- 
tural beat that can be obtiuned. The Melasoniaa of 
America lay their eggs in sandy places where tlie 
tbermometer has been found to rise above 70° (R-^ 
during the heat of the day, and those of Nyctelil 
have been observed in similar pkces, where it wMI 
impossible to bold the hand for a few seconds t 
account of the heat. 

Want of air is more speedily fatal to them t 
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either beat or cold^ none having ever been found pro- 
dactive after remaining for a time in the vacuimi of 
an air-pump. 

When the whole of the fluid in the interior of the 
egg has been assimilated^ and the young larva ma- 
tured^ it emerges either by rupturing the envelope> 
gnawing it asunder^ or pushing open a kind of move- 
able lid at the end^ constructed apparently for the 
eicpress purpose of facilitating its exit. 

Larva, Insects as often present themselves to 
our notice in this stage of their existence as in their 
perfect state^ and not unfrequently attract our atten- 
tion by their depredations on the produce of our 
fields and gardens. In consequence of being so 
familiarly known^ they are distinguished by a variety 
of popular names. Grubs are the larvee of coleop- 
tera ; maggots, mawks^ and gentles^ those of diptera ; 
and caterpillars the larvee of butterflies^ moths and 
saw-flies : the larvee of most of the other races not 
differing materially in appearance from the matured 
insects^ do not require a distinctive appellation in or- 
dinaiy language. Lepidopterous larvee^ or the cater- 
pillars of butterflies and moths, we have already de- 
scribed at considerable length * ; those of beetles also 
have been occasionally noticed, + and the particular 
history of the other kinds will be afterwards given 
under their respective orders and families. The pre- 

♦ See Nat. Lib. (section Entomology,) Vol. III. p. 67 ; IV. 
65 ; V. 67. 

f See Nat. Lib. sec. Entom. Vol. II. passim. 
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sent remarks are of a. more general Dature, and ap> 
plicable to tlie wLoie. 

The majority of laiix have a Temiiforra appear- 
ance, the body being long, narroWj and inclining to 
cylindric. Such as present this aspect are the kinds 
which differ most conspicuously from the perfect 
insect ; the others differ only in parts which are not 
influential over the general appearance. An obvious 
division of larvs, therefore, is into such as are 
wholly unlike the perfect insect, and such aa bear a 
greater or less resemblance to it. They are all des- 
titute of wings, and have the common character of . 
being unfitted to propagate the species. J 

Some attempts have been made to classify larv»« 
in a manner similar to that followed with perfect J 
insects. These have not, however, been attended 
with much success, both on account of the inlierent 
difficulties of the subject, and our comparatively 
imperfect acquaintance with insects in that condition. 
Mr. MacLcay was the first who endeavoured to 
divide them into groups, to which lie assigned names 
su^esled by the analogy which they presented to 
other articulated animals. Thus, for example, he 
names Chitognalliiform, such larvte aa offer certain 
analogical forms reminding us of scolopendrte ; CASo- 
podi/hrm, those resembling juli; and those resem- 
bling lepisma lio terms T/iysanouri/orm. This author 
applied his system to the larvie of coleoptera only; 
Kirby and Spence adopted the idea and extended | 
it to the other orders ; and Jt has been more or lei 



acted upon by ottiDr authors. But in the present 
state of our knowledge, a c'asaifitation of this nature 
appears premature, there not being a sufficiency of 
facts and observations on which it con be satisfac- 
torily founded. 

The orders in which the larvte have n strong re* 
seuhlance to the perfect insect, ore Hemiptera, 
Orthoptera, and certain genera of Neuroptera ; in 
all the others, with a few exceptions, tltere ia no 
resemblance between the two states. 

In every instance insects may he considered as 
cotnposed of thirteen segments, including the head, 
bat in matured examples these ore of\eii merged in 
each other, owing to the disproportionate develop' 
meat of certain parts. In Inrvie the mode of life, 
movements, &c. being more unifonn, an enlargement 
of one segment is seld6m made at the expense of 
another, and we accordingly find the normal nnmber 
distinctly marked. They are most regular and uni- 
form, however, in such as bear least resemblance to 
the winged insects they produce, altliougli they can he 
traced witliout difficulty in nearly all other instances. 
The three segments immediately heliind the head 
correspond respectively to the protliorax, mesothoiax 
and metathoras of the perfect insect, and hear the 
three pair of legs (when these happen to esist,) 
which have been called tlie true legs, hecause they 
are persistent, to distinguish them from the abdo- 
minal or prolegs which are caducous and peculiar to 
the larvw. The curious structure of the latter has 
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been already explained, and further <ietuils will 1 
giten hereafter. 

Whenever the larvse are provided with oral organs 
formed for suction, the same coufonsation obtuna 
in tlie prefect insect; but suctorial specicB are often 
produced from moGticsting larvie. In the former 
case the nature of the food sciirce!}' varies in tiie 
whole course of the animal's existence ; in tlie latter 
it must aecessarilf be quite dissimilar. Tlie various 
parts of the month, aa well aa other appendages of 
the head, are analogous in form und function to those 
that exist in the imago. An upper and under lip, 
mandibles and maxillte, and from two to six palpi 
can be distinguished; antennffi and eyes (the latter 
generally of the simple construction,) are likewise 
present, in far the greater number of cases. The 
inandihlcs vary in form and consistency according to 
the nature of the substances upon which they are 
designed to act : in many carnivorous tribes they 
arc long and curved; and in Dytiscus, Hemerobius 
and Myrmelion, they have another and a singular 
function superadded to their ordinary uses: they are 
perfotTLted tliroughout their whole length, and thus 
form a tube through which the animal sucks the 
juices of the prey which it has secured by their 
means. Among many Diptcra, the mandibles serve 
u instruments of motion ; the larvn lixing its poste- 
rior part to the plane of position, and then stretching 
its body in advance, aeizea some point of support 
with its jaws, and by their aid easily drags the 
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forwards. M&xillee ore somccimes wantiog, (as 
among many dipterous larvie,) but when present they 
ore placed immediBtely under tlie upper jaws, and 
ore more or less subservient to mastication. They 
are generally without the lobes which distinguish the 
corresponding parts of the imago, but there is, for the 
most part, a palpifurm process, analogous to the in- 
ternal masilkry palpus, or what is called galea in the 
ortboptera. Palpi exist in all krvffi save dipterous 
and hymenopteroua ones, but they are oflcn short 
and inconspicuous. The maxillary palpi are some- 
times four in number, at other times only one is at- 
tached to each maxilla; the lubial palpi are always 
limited to two. Their shapes are conical, setaceous 
or filiform; the joints variable in number, and not 
unfrequently branched. The upper lip presents 
nothing peculiar, hut the under lip, iu the tribe of 
dragon-flies, (LiAellulidae,) assumes a very singular 
form, as will be seen when we come to specify the 
peculiarities of the order Keuroptera. In connection 
with the under lip, there is an instrument peculiar to 
some larvffi, namely, a spinneret — a small conical tube 
through which the silken threads are drawn, which 
are so indispensable to the economy of a large pro- 
portion of them. The antennie ore iar from presenting 
that variety of design and beauty of structure which 
render them, not unfrequently, very ornamental ap- 
pendages to insects in a state of maturity. They are 
often entirely wanting, (asvin the maggots of many 
two-winged flies, bees, &c.) and frequently so minute, 
that even when they do exist, they cannot easily be 
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detected. Not rarely, however, tliey are pretty con- 
spicuDUB, consiatitig of four or five joints in tlie ma- 
jority of beetles, and of two or three in caterpillnrs. 
The joints ore frequently contractile within each 
other, BO that the anteniite can be protruded or with- 
drawn at the pleasure of the animal. 

The head of larvte is usually of a harder substance 
than the rest of the body, and in tliat case is com- 
monly of a triangular or orbicular shape ; but its 
covering among the diptera is soft and membranous, 
from which results the singular anomaly that it is 
capable of dilatation and contraction, and therefore 
of assuming any form tlie insect may desire. The 
remarkable spines that arm the heads of many foreign 
cateqiillare, liave been olreaiJy mentioned.* 

On the various and numerous appendages of larvse, 
whether serving for respiration, ornament, or defence, 
it is lumecessary to enlarge in thi^ place, as it would 
only be anticipating what can be more appropriately 
introduced hereafter. Their anatomy will be con- 
sidered conjointly with that of the perfect insects. But 
there are other interesting features in their history, 
to which it will be most convenient to advert in this 
place, namely, their growth, moulting, and propar 
tioiis for entering upon tlic pupal t 
state. 

The growth of larrne is in most cas< 
whole structure of the animal, indeed, i 
vision for its speedy ii 
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meuls of muDducadon are StroDg and efficient ; the 
digestive organs greatly developed, and the skin perio- 
dicaUy thrown off to remove any impediment to the 
distention of the hody. The consumption of food is 
necessarily greatj in some cases exceeding tliat of 
any other aDimals, regard being had to their respec- 
tive size. In fact, many of the kinds which consume 
the foliage of plants eat with little intermission ; and, 
in some instances, they continue to feed both hy night 
and Jay. The growth of the Imrte of flesh-fliea 
(SorcopAojo) is unusually rapid, some of them haring 
been found to hecome 200 times heavier iu twenty- 
fonr Lours. When it has attained its full growth, 
the caterpillar of the goat moth is sometimes 72,000 
times heavier than when newly hatched. The es- 
periments of Count Dandalo on the silk-worm, make 
it appear that when just hatched, this caterpillar is a 
line in length, and a hundred weigh about a grain; 
after tlie lirst moulting, the length of each is four 
lines, and a hundred weigh fifteen grains; after second 
moiUting, length 6 lines, weight 9* groins ; after third 
moulting, length 12, weight 400; afler fourth moult- 
ing, length 20, weight IG28; after fifth moulting, 
tlie length of each is upwards of three inches, and a 
hundred weigh about 9500 grains. 

The number of these moultings or changes of skin 
varies greatly in diiferent insects, but it is always alike 
in the game species. The intervening periods like- 
wise vary, being dependent on the length of life 
allotted to the larvte. In the silk worm, as has jnst 
been seen, the moultings are five, and all tliese occur 
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wilhiii tlie space of tliirty days. From five tLey 
extend to nine or ten, the latter nnmber having been 
observed in the tiger moth, (Chelonia eaja.) But 
the great majority of inserts do not undergo this ope- 
ration oftener than three or four times. The cater- 
pillars of butterflies arc usually limited to tbe for- 
mer of these numbers, those of moths to the latter, 
but among moths many other exceptions occur 
besides the one mentioned above. The proximate 
cause, as already intimated, of this moulting, is 
the more rapid expansion of the body than of the 
skin, which, in consequence, soon exceeds the capa- 
city of its envelope : the latter, it is true, admits 
of a certain degree of distention, but a few fixed 
points on its surface, as well as the rigidity of the 
part encloeing the head neoeasary to give support 
to the masticating organs, prevent it keeping pace 
with the growth of tho body. The larva ceases 
to eat when the change is approaching, and, during 
this temporary suspension of its ordinary employment, 
the fat lying immediately beneath the outer skin 
is absorbed, a circumstance which greatly hastens 
the crisis by abstnieting the moisture from the skin 
and shrivelliiig it, while, at the same time, it tends 
Htill further to dilate the internal parts. The colours, 
being dependent in a great measure on the Iresh- 
ness and moisture of the skin, also become dull 
and confused. The only motions made by the larvae 
are occasional contortions and undolatory movements 
of Uio segments, which ultimately produce a complete 
separation between the exterior skin and the new 
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one beneath it. By continuing ihese, b rent is soon 
mode, usually on the back bchinil the head, through 
'vrhich the creature forces its way, while the exuvise 
are held haek by the biader extremity, which the larva 
was careful preTiously to attach to some object with 
this very design. The divestment is so complete and 
adroitly managed that the cast integument may 
easily be mistakeu for a living larva, as it exhibits all 
the parts which characterised it, apparently without 
having undergone any material change. This process 
of renovation, however, is not wholly confined to the 
estomal ports ; several of the viscera also ore said to 
cast a &ne skin, and even the aeriferous tubes, though 
so numerous and dcUcaie, undergo the same process, 
and the rejected membranes ore gradually expelled 
from tlie body tlirough the stigmata. 

Several tribes of larvie do not change their skin ot 
all, not even when about to become pupw. These 
belong chiefly to the order Diptera, whose membran- 
ous contractile heads and expansible skin removes 
the necessity of subjecting tbcm to the same law as 
iliose dilferently circumstanced in these respects. 

The last change of skin, which occurs just before 
the assumption of the pupa state, is essentially similar 
to the others, but it is preceded, in many instances, 
by certain precautions and preparations, with a view 
to security and comfort during the quiescent condition 
about to ensue. The larva leaves its wonted haunts, 
and seeks some retreat where it will bo less cTposed 
to the weather and its numerous living enemies ; the 
crevices of trees and walls, the shelter of dead leaves, 
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moss, or stoneS] tlie eaves of out-liouscs, ani similar 
places, are industriously sought after, and many bury 
themselves a considenible depth in the earth. But 
the selection of a suitable retreat is Far from being 
their only care, at least with a great many ; other 
precautions are resorted to, many of which afford 
examples of singular ingeonity and persevering labour. 
This is particularly the case with the caterpillars of 
butterflies and moths. The former either suspend 
their chrysalides horizontally by the tail and a silken 
band round the middle, or by the tail alone, aJlowing 
the body to hang perpendicularly. The manceuvrea 
by which the caterpillar manftgoa to place the band 
round its body are extremely curious and interesting, 
and have, therefore, been particularly described in the 
volume of this series already mentioned and to which 
we must agaiu refer. The cocoons of moths have 
likewise been described in a similar volume de- 
voted to their history ; and that tribe of insects af- 
fords the best examples of this species of fabrication. 
Most of the Hymenoptera likewise form silken 
cocoons ; a few Coleopterous and Dipterous genera, 
(HypeiB, Donacia, Mycetophila,) and the Neurop- 
terous groups Hemerobius and Myrmeleon ; the latter 
differing from nearly all the rest in having the ap- 
paratus for spinning their threads at the extremity 
of the abdomen, instead of in the head. Cocoons of 
silk are often strengthened by the addition of other 
materials, sueli asparticlesof earth, portions of leaves, 
fragments of wood, &c. ; and occasionally cocoons are 
farmed altogether of these substances held together by 
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aglutinouaeecretion without the assistance of tLrcads. 
Saw-flies, and some other Hymenopteroua tribes, 
construct a double cocood, the outer one not united 
to the interior, but inclosing it as tbe shell of a nut 
does its kernel. Many larvte dwell in habitations 
-which tlicy form with much skill and labour, to de- 
fend their tender bodies, and these likewise serre m 
a ready and efficient protection for tlie pupa. Such 
are the cases of the May-flies (^Phryganece) which 
n slow flowing streams, and curious on 
it of the materials with which they ore covered ; 
the mantles of maay leaf-rolling caterpillars, and the 
portable tents constructed by others. Dipterous 
larvs are frequently converted into pupiE within their 
own skin, n-bJcb changes its form and becomes of a 
more rigid texture for the purpose of affording it 
more effectual protection. The change to a pupa 
does not always take place immediately ofler the 
preliminary arrangements are completed, although 
the contrary is the general rule ; a period of inactivity 
often ensues ; and some caterpillars remain unaltered 
within their cocoons for months together. 

Pupa. This is the most general term applied to 
insects in the third stage of their esisteoce, that, 
namely, which intervenes between the larva and 
imago. It was suggested by their appearance, which 
resemitles that of a child wrapped up in swaddling 
clothes, all the parts being closely folded down, and 
enclosed in a general envelope. It is, therefore, very 
applicable to the majority of them, as they are com- 
pletely dormant and inert, incopnbie either of moving 



88 ivTuoTtncTios to 

or of tEiking food. But although this ia the general 
condition of pupa, it is by no means universally so ; 
many scarcely differ in appearance irom their larvEe, 
md are equally capable of moving about, and equally 
voracious. Thia aSbrds a convenient means of sepa~ 
rating them into two great divisions, the one compre- 
hending such as reseniblo tiieir Iarv£e, tbo other 
those which bear no resemblance to their larrte. To 
the first of these divbions belong all those pupee which 
Linnieus called complete, viz. the Orthoptera, Hem- 
iptera, (with some exceptions,) and certain tribes 
among the Neuroptera. The principal perceptible 
diHerenco between these pupm and the perfect in- 
sects consists in the wings not being fully deve- 
loped ; but these organs approach gradually to a 
state of greater maturity with the age of the pupa, 
although without breaking through the ease that con- 
tains them. The general form of the body, and the 
organization of the mouth, are similar in both states, 
the other dilfcrenccs besides tho one indicated, 
when such exist, being confined to the legs or certain 
Other parts of structure which are of utility to the 
pupa when it differs in its economy, as sometimes 
happens, from the imago. Thus the pupa of Cicada 
hoa the forelegs greatly thickened and adapted for 
dig^ng, because in that stage of its life it lives be- 
neath the ground ; aflcr undergoing its final change, 
it frequents trees, and the foesoriol legs, being no 
longer useful, disappear. The respective states 
of larvtB and pupa in the tribes in finestion being 
not indicated by any marked character, it is often 
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very difficult to say at what precise point of time 
the transition from the one tu the other takes 
place ! and in sucli species as are perfectly aptetons, 
(snch as Cimes Lectularius and many Phasmidte,) 
a like difficulty may be experienced in distinguishing 
the pupa from the imago. 

The second division comprises the pupie of all the 
orders not enumerated above, and constitutes, there- 
fore, by far the most estensive of the two. Although 
they ttgree in the general property of being wholly 
imlilte the larvie, and in being incapable of eating and 
walking, they yet offer not unimportant distioctiona 
among tbomselTes in several particulars. Some have 
all the limbs encased in separate merabranoos en- 
velopes, and therefore lie free, although closely ad- 
pressed to the body ; others are covered with a hard 
skio or horny case, on wliich the different parts can 
he traced by their forming projecting lines ; while in 
others the ictegument is opaque and uniform, con- 
cealing every thing witliin it. To the first of these 
belong the entire orders Coleoptera and Hymenoptera, 
as well as certain tribes among the Neuroptera and 
Diptera. These were called by Linnteus incomplete 
pnpse, by Lamark mumice coarelatm, and by Bnr- 
meister pupce exaratce. The second form the oiteeled 
popffi of Linneeus {pvp<s larcatre, Burm.J and oom- 
prehend all those of the order Lepidoptera, which are 
aeonlly known by the term chryialii. The third sub- 
division includes the larger proportion of the order 
Diptera, which were the pupas coaretatm of Linn., 
the case being nothing more than the dried skin of 
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the larvm. The foUowing figures afford examples of 
these different kinds o! piipte, the uumcrnls referring 
to the order in which they h.iTe juat hcen named. 




On examining the interior of a pnpa immediately 
or shortly after it is formed, it is found to consist al- 
most entirely of a milky fluid, nhich soon, however, 
acquires the consistency of pulp, when []ie memhero 
of the future insect can be detected. Tlicy arc not 
long in enlarging by the absorption of the ambient 
matter, and when they acquire their fall siEe, they 
completely fill, in most instances, the interior of the 
pupa-case. The integument, as above intimated, 
varies greatly in its consistency. In the Lcpidopterat 
it acquires its rigidity from a viscous fluid, which 
oozes out from the region of the thorax, and spreads 
over the whole surface, forming a hard and varnished 
shell. The superficies is for the most part naked. 
In some coses, however, it is tufted with hairs, (oB 
in Qrgyia pudibunda, Leueema Salieit;') occasionally 



it bears insulated spines; ajid not unfreijucnily it 
is tubercular. The colour of the kinds that ore 
little exposed, from tlieir situation, to the action of 
light, is generally yellowisli white; many of those, 
Lowever, wliich are concealed beneath the earth, 
are light-brotvu ; most of those belonging to the Lep- 
idoptera are greenish or brown, sometimes speckled, 
and occasionally ornamented with golden spots, on 
which account they were first colled Chrysalides and 
AureliiB. Many pupas Love strong angular points 
projecting from various parts of their bodies, and 
sometimes these are processes designed for a par- 
ticol&T fimctioD. Such, for example, arc the clavat« 
appendages which project from the sides of tho 
thorax in the pups of gnats, and some other dipter. 
oua species which live in the water. The dorsal 
segments of many are armed with sharp Ecrratures 
looking towards the anus, which serve an important 
purpose in their economy, for it is by their means 
the pupa works its way to the surface of the ground, 
when the perfect insect is about t(> be disclosed. 
When the segments are curved, tlie convex side, by 
means of these spines (called adminicula by Kirby), 
finds a poiat d' apjmi higher up than it occupied 
formerly, and when it has atttuned this elevation, 
another curvature of the abdomen enables It to 
geia anotlier step. In this way they have no diffi- 
culty in rising to the surface merely by wriggUng 
the abdomen from side to side. This structure 
well exemplified in the large pupa of the goat moth, 
highly magnified view of whose eenuted dorsal ridges 
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presents the appearance deliaented in the adjoining 




The pupn having made bo much nearer an ap- 
proach to the perfect form than the larva, eshihits 
some mdication of the principal diviaiona of the body 
which nflenvai^s become bo strongly marked. A 
shght conBtriction frequently points out the bound- 
aries of the licad, thorax, nnd abdomen. Regarding 
the exterior sheath aa the cnae (Meea) of the pnpB, 
Kirhy and Spcncc have assigned a nomenclature to 
its principal parta ; the anterior division enclosing the 
head, is called the Head-case {eephah-theea) ; next 
to tliis is the Trunk-case (cfflo-tAeea) ; and lastly the 
Abdomen-case {g^ttro-theca). The coverings of aJl 
the other parts receive names from the Greek words 
for these parts compoimded -with thecni thus the 
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et'e-case is called Ophthalmotlieca, the antenns-c 
Ceratbeoffi, &c. 

The length of time insects pass in this stage of 
their eiisteace vnries from a few days to ncorly two 
years. Each species, however, lias in geucml a de- 
finite period assigned it irom which there is no mate- 
rial deviation, unless under very peculiar circumsianccs. 
Perhaps the most general duration is from two to four 
weeks, but, even in the same species, this depends 
upon the season of tlie year, for a pupa which would 
disclose the perfect insect in a. few weeks during the 
summer, will frequently lie dormant throughout the 
entire winter. Unless a provision of this kind 
olttcdned, it is obvious that many insects would in- 
fallibly perish from being brought into existence at 
a time when it is impossible to find the means of 
maiutainiiig life. The immediate cause of this pro~ 
longation of their quiescent condition is to be found 
in the effects of tlio winter's cold, the more remote 
one in the wise ordination of providence. Artificial 
heat, as has been already stated in a farmer volume, 
will mature the perfect insect and make it burst from 
its prison at any period of the year; and, in tike 
manner, artificial cold will retard its birth. From 
these considerations, it is obvious that the evolution 
of the imago depends on the evaporation and assimi- 
lalioD of the fluids, and this takes place in a more 
speedy or tardy manner, according to the greater or 
less degree of heat to which the pupa is exposed ; 
does not, however, happen that pupBB of the sat 
species, placed in precisely tl 
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aJwaya protluce tlio imago at I 
difference of many montlis, eTen of years, lias been 
observed in certain instances, an anomaly wliich we 
have kitherto found no means of explaining, although 
it IB not difficult to perceive tbat it may often tend to 
the benefit and even the preservation of the species. 

The manner in which butterflies and moths mate I 
their escape from their pupa-caso, when abont to 1 
become denizens of the air, has been already ex- 
plained,* and it only remains for us to say a few 
words respecting the mode in which this operation is 
nccomplished among other tribes. The incomplete 
pupEe bavo a comparatively easy task to perform, 
as their limbs are each in a scjiarate envelope, and 
when one is free it can assist in tho extrication of 
the others. But the coarctate pupte are enclosed in 
a common case, the texture of wliich is more than 
usually rigid and unyielding; unless, therefore, a 
special provision had been made for their liberation, 
their condition would have been nearly hopeless. 
Thia provision consists for tho most part of a circular | 
suture near the anterior end, where the head lies, 
which BO weakens the adhesion of the end to the 
body of the puparium, that it can be pushed open 
irom within like a kind of lid, and afford snfllcient 
room for the inmate to escape ; this lid, in some 
instances, consists of two semicircular pieces, which 
open like a pair of folding doors. Reaumur has mads ■ 
us acquainted with the singular f 
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of Dipterous insects have the power of introdacJDg 
ail into their pupa-case for the purpose of TorciDg a 
passage out of it. The ait is said to be introduced 
under the middle part of the Lead, which becomes 
inSated into a niembranoDS vesicle, and thus acta 
upon the end or lid of the pupa-case, and, in time, 
forces it open. This singolar lover is necessary in 
the case of the flies alluded to, in consequence of the 
substance of the puparinm being so hard as to offer 
more than usual rebalance. 

Many snbterraneous pupie assume the perfect form 
beneath the ground, &nd others make their way to 
the surface before undergoing that change. In the 
former esse, the insect remains wlicre it was disclosed 
till it acquires sufficient strength arid hardness to 
render it safe to force a passage upwards ; the rose- 
chafer (Celonia atirata,) continues about fifteen days, 
the cockchafer {Mdolontha vuigarie,) and Oryctes 
nasicomis, nearly a month. This, however, would 
obviously be impracticable for soft winged insects, 
(such as moths, two-winged flies, &c.) and it is, 
therefore, necessary that they should reach the sur- 
face (whether it be of the ground or the rotten trunk 
of a tree,) while yet pupte. We have mentioned 
the means by which the pupa of tlie goat-moth effects 
this, and a similar plan is followed by most others go 
circumstanced. Such pupce as are enclosed in co- 
coons are provided with means for forcing a passage 
through this additional obstacle of wliich an account 
has been given when treating of the insects by which 
cocoons are usually constructed. Other peculiarities 




exhibited by pupa previous to the disclosure of the 
perfect iosoct will be sfterwarde given in the particu- 
lar history of the Orders, to which we therefore refer. 

Imago or Perfect insect. When an insect quits its 
puparium, it is said to be complete or perfect, be- 
cause it has then gone through all its changes, has all 
its parts fully matured and developed, and is capable 
of executing all the funetionB peculiar to its nature. 
The sexual disCbctions, in paTticular, arc now mani- 
fested, and the species become capable of continuing 
their kind. The wings are unfolded, and by their 
means tliey may almost be said to become inhabitants 
of a new element. It is now, in short, that, consi- 
dered collectively, they exhibit in an especial man- 
ner all that diversity of form, peculiarity of structure, 
beauty and variety of colouring and oniamcnt, as 
well aa those singular instincts and modes of life 
for which the class is so remarkable. 

In considering the perfect insect in this place, we 
propose to give a view of its external and internal 
structure — in other words, of the exterior crust and 
organs as they appear to the eye, and of the internal 
parts as ascertained by dissection, or the anatomy 
properly eo called, In so doing, we must necessarily 
render our account as general as possible, reserving 
the details of the modifications which the various parts 
undergo, till we come to treat of the separate orders ; 
for it is, in fact, bv these modifications that the various 
orders are constituted, and a review roust, therefore, 
be taken of all the most important parts of struc- 
ture as introdactory to each, before it can be fulJy 



nnJerstood iu what its pecnliar characters and attri- 
bates consist. 

The esternal iotegument, or crust of insects, oc- 
cupies the place of the skin in higher animals, as it 
forms a general eDvelope for all the parts ; but, unlike 
the skin, it is of a rigid and homy consistency. In the 
latter particular it is Uable to a good deal of varia- 
tios, being sometimes homy and inflexible, (as in 
beetles,} at other times comparatively soft, and yield- 
mg to the eliglitest pressure. In all cases, however, 
it has snfGcient strength to give effectual support to 
the muacles, which are attached to its interior surface, 
thos serving the same purpose as the bones of the 
rertebrata ; on this account, insects have been some- 
times described as hearing their skeleton eatcmoUy. 
Besides resembling the true skin in its situation, it 
is found to diaplay further conformity to it, in con- 
sisting of three principal layers, viz. the epidermis or 
exterior layer, the rete mucosum, and lastly, the 
leathery tunic, sometimes called the dermis or corjum. 
The first of these is smooth, shining, and generally 
uncoloured, for the most part thickly perforated with 
small holes, through which the hairs rise to the sur- 
face. The mucous tissue (rile mueoamn') consists, 
according to Strauss, of two layers, the upper of which 
is closely attached to the epidermis, aud in this reside 
the brilliant colours with which so many insects are 
adorned.* The third layer ia without colour, and 

• Except, of course, the Lepidoptera, in which the eoloun, 
a* ia weU known, are ptodueed by a eaperficial covering of 



coDsists of vnrions etrata of complicated fibres, n'hich 
admit of being separated irom each other. It is 
from tbis skin that the hairs originate, and from which 
they derive their Duurishmcnt. 

In regard to chemical composition, the external 
covering approaches to the nature of horn, but it 
differs from that Bubstance by the admixture of a 
peculiar substance, viz. chitino or cntomoline. Por- 
tions of phosphate of lime and magnesia are also 
constituent ingredients, although tliey exist in small 
quantities. One of tbe peculiar properties of chittne 
is its insolubility in potass. " Exhibited separately, 
which is very easy, by means of steeping homy parts 
in a solution of potass, it appears as an almost colour- 
leas transparent substance, which becomes brown 
in nitric acid, and iu the dry distillation produces do 
carbonate of ammonia, and therefore appears to 
contain no azote ; it bnma without previously melting, 
but is Eolnble in boiling or heated sulphuric acid. 

" Besides the above, small portions of albumen, a 
pecidiar brown colouring matter, which dissolves in 
caustic potass, but not in boiling alcohol, aa well as 
traces of phosphate of iron, have been found in tlio 
horny integument of insects, upon different analyses. 
The albumen belongs doubtlessly to tbe third tunic, 
ss does the brown colouring matter to the mucous 
rctc : to this, also, wo attribute tlie cliitiue, where- 
by tbe true horny shin, namely, the epidermis, will 

•rales: jct even tbcsascalea.iu.'conlingloCuvier, obtain their 
colour from being, in the chrysaliE, in a itatB of mueoaitj, 
amilar la that which is found under the sida of the coteipillai. 



be found to agree entirely with the horns of the 
bigher uumala."* 

The integnment is more or lees obTJouEly divided 
in a TerticftI direction into thirteen Begmenta, and 
eocli of these segments bos been supposed to consist 
of four parts intimately united, which would make 
the whole case consist of fifty two pieces.t But 
tie three moet obvious divisions, manifest to the 
moat cursory observation, are the head, thorax and 
abdomen. 

The Head is very variable in shape, but most com- 
monly spherical, either the longitudinal or transverse 
diameter predominating. It forms a kind of box, 
Itaving an aperture before and behind : the former 
is occupied by the organs of the mouth, the latter by 
the muscles, fic, which connect the head with the 
thorax. The whole of the lateral superficies is oc- 
cupied by the eyes. Particular regions of it have re- 
ceived names from the analogy which they are thonght 
to bear to the parts of the bead In the higher animals, 
but scarcely two authors agree in their nomencla- 
ture sod defiuitions. Considered as a whole, the 
cephalic box may be regarded as the skull, (craniutn) 
since it encloses what is regarded as corresponding 
to the brain of the vertebrata. The upper portion 
of tlie skull extending from the region of the eyes 

• Burmeiater Manual of Entom.; Sbuckard^T™". p.231- 
+ *' Til many of these," (ays Mr. Newnian, " each segment 
very evidenlly lonuetfl of a doreal, a ventral, and two Inleta! 
plat«a or bones, which would produce the number two hun- 
dred Bad dgbL" Ksl. Mag. i. 398. 



baokwarda, is the Epicranium, the posterior portion 
of which, where the Etcmmata are ofCeii situated, is 
the Vertex, Bounding the epicranium in front and 
extending to the clypcu!!, is a space which has been 
nailed the forehead, (/rone). The d^peus {na»m of 
Kirby, Epietome of Latreille,} ocuupies the ante- 
rior part of the head immediately above the mouth, 
it being apparently its office to guard the oral organs 
from injury. Sometimes the whole of the anterior 
portion of the head from the mouth to the region of 
the eyes, ia denominated the face, {fades) and in 
certain tribes particular ports become developed, 
and consequently require to he indicated by atldi- 
tional names, which will be afterwai'ds noticed. On 
the lower and lateral regions of the Lead, the fol- 
lowing porta may be partiiularized : the C%tia or 
throat, which lies immediately posteri t the un 1 
iip, and extends to the point where the h ad j ns 
the prothoras : the chcclis, {gence) compos ng the 
iides of the head from tlie eyes downwa ds to tl e 
mouth ; the posterior portion of wlacV lyin n tlie 
Ticinity of the eyes, is termed the tempi ,{t po a) 
When the head ia vertical or nearly so, the back 
part of it is called the occiput.' 

Such arc the principal Gxcd parts of the cranium, 
if we add tlie eyes and ocelli ; when others require 
to be definitely pointed out, they may in general be 
intelligibly named and characterised from their pro- 
pinquity to other parts. We are now to notice the 

* For deliiieatianB of the different porta of the he.iil, llioni«> 
&c. we Plate Ut, nith the aonexed eTplanatioD. 
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moveable parts, namely, the antennie and the organs 
of the mouth. TbG former are the conspicuous and 
well known jointed organs, placed one upon eacli 
side of the head between the angle of the month and 
the eyes. They are never wholly absent, and never 
exceed or fall short of the number mentioned. They 
are planted in a cavity or socket, ( Torulut) &nd 
the base is usually snbglobose, forming the pivot 
upon which the antenna turns. Each of the joints 
of wUicli they are composed has a separate motion. 
and tliey are therefore susceptible of every flexure 
the insect may require to giTO them. In regard to 
situation, general form and construction, number of 
joints, clothing, &c., antennse vary greatly in different 
tribes, and their peculiarities in these respects will 
be speciSed when treating of these tribes separately. 
The month of insects differs in its externa! appear- 
ancii according as it is designed to act upon solid or 
liquid food; in other words, according as it belongs 
to a maeticating or suctorial species. But although 
so dissimilar in external aspect, the component parts 
are essentially the same in both. In masticating 
insects, (mandibulata) the parts are free and highly 
developed ; in suctorial species, (hauit^ata) they 
are more or less united, forming a kind of tube for 
the transmission of fluids. Although we have already 
described both these modifications of form, some re- 
capitulation may be useful in this place, both for the 
purpose of presenting a continuous view of msect 
structure, and conveying as accurate a notion as 
possible of parts so esBenlial, whether viewed in re- 
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lation to the insect's economy, or the oses that have 
been made of them by naturalists in their systeniatic 
airaDgements of the class. 

When a mouth organised for mastication is ^ 
from above, the first part that meets the eye 
labrvm or upper lip. It is a corneous pit 
very variahle fonn, united poateriorly by a mem- 
branous hinge to the clypeus, with which many 
authors, and among others Fabricius, have con- 
founded it. It covers the mouth above, and asabB 
ia retaining the food while undergoing the pro- 
cess of mastication by the mandibiet. The last 
named organs, otherwise called the upper-jaws, are 
two strong, triangular, wedge-shaped, or elongated 
pieccB, placed immediately below the labrum, arti- 
culating with the head by means of apophyses or 
processes, and moYing horizontally in opposition to 
each other like the blades of scissors. When of a 
homy substance, which is usually the case, they are 
commonly dentate on their inner edge, but the den- 
ticulations are seldom or never alike in both blades, 
but BO arranged that the projections of the one enter 
the notches of the other, thus admitting of a close 
union. The irutxilliB, or feeler.jnws, as they have 
not inappropriately been called, are placed below the 
mandibles, and correspond to them iu being two tri- 
angular hooks, moving horizontally in opposition to 
each other. They are always smaller than the man- 
dibles, usually of a more delicate texture, and instead 
of being tootbed on their internal edge, are for the 
most part fringed with hairs or bristles. They may 
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be regarded as divisible into Ibiir parts : the insertion 
or hinge, {eardo) wliich is the lowest portion by 
which it articulates with the throat, and which la 
usually placed nearly at right angles with tlie follow- 
ing part, The latter is the atalk, {liipet) geuemlly 
pretty strong and thick, at least in its upper port, 
although frequently it is soft and membranous 
beneath. Attached to this, on its outer side, ia a 
small portion which has been named the fecler-besrer 
(j^uam«/>a$></¥re of Strauss,) because the maxillary 
palpus is always inserted on its outer edge. The 
terminal portion of the maxilla, which usually ap- 
pears in tlie shape of a hook,* ciliated on its inner 
edge, and frequently toothed at its extremity, is the 
maxillary lobe, {internal lo/ie of Latreille, laania of 
Msclcay.) This, which is an important part, as Jl 
acts immediately upon the food, is very often simple, 
but at other times it is divided into two pieces, in 
which cose the one is called the eKtemai, the other 
the internal lobe of the maxilla. The external lobe 
is sometimes called the galea or helmet, (this is ita 
appropriate name among the Orthoptera) but when 
it is jointed and palpiform, as it frequE^ntly is among 
the camivorous Coleoptern, it is commonly described 
M the internal moxUlary palpus. The maxillary pal- 
pus properly 80 called, is a pretty long, jointed, com- 
monly filiform process, the presence of wlli(^ll always 
distingniahes the mniilliB from the mandibles. The 
* The lobe of the maiillse is occaBiorflUy terminBted br a 
moTeahle daw. ae msj bo seen in certain Ortlioplera and th» y 
tribe of Cidndelida or liger-beetles. 
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figure and proportion of the joints are very variable ; 
the terminal joint especially exliibits a great variety 
of forms, whicli are of great aerrice in distinguishing 
genera. The number of joints never exceeds six. 

Closing the mouth on the underside is a piece 
which acts eis an ant^onist to the upper lip, and 
has therefore heen nonied the under Up or labium. 
The basal portion of this constitutes the mentum or 
chin ; which is a quadrangular, trapezoidal or semi- 
circular plate. The part immediately adjoining this 
and anterior to it, is the labium properly so called, 
UBUttlly hearing the labial polpi. The terminal por- 
tion is the hgula or iimb, frequently divided into lobes. 
The labial palpi are similar in structure to the max- 
illary pair, but they always consist of a smaller 
number of joints, the greatest amount never exceed- 
ing four. 

The tongue {lingua) is usually a very obscure 
member of the tropin, and authors do not always 
assign that name to the same organ. It may bs 
described as the lining membrane of the under lip, 
the anterior angles of which sometimes protrude is 
front, as may he seen among the Carabidce, a tribe 
in which the projecting points have heen named 
parnglosste. It is most distinct among the orthoptera. 

On examining a mouth formed for suction, it ap- 
pears, (it first sight, to be constructed on such a dif- 
ferent model from that just described, that it seems 
almost a hnpeleea case to attempt to trace any analogy 
between ihe pans. But it is not long before i 
can discover an essential agreement, oltltoDgh t 
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Tarions organa ore, of course, greatly modified, some 
being more foUy developed, and others becomiog 
almost or wholly obsolete. Three principal types of 
form in the construction of the mouth prevail among 
haustellate insectfl, which have received the 
of Promtuds, Proboscis, and Hauitellum, Each of 
these is characteristic of a particular order, am 
therefore demand & detailed examiuation in the sub- 
sequent exposition of the peculiar characters of these 
orders; at present it may he merely remarked, that 
the tube for the transmission of the fluids is generally 
formed by the elougation of the masiUee, accompanied 
with some accessory parts, sometimes the upper, 
other times the under lip forming a lengthened sheath 
to support and protect the otlier parts. 

The next primary division of an insect which re- 
quires attention is that which may he described gene- 
rally as lying between the head and abdomen, vis., 
the Thorax. It is a highly important part, in as much 
aa it bears all the organs of motion, and determines 
in some degree the whole shape of the insect ; the 
variety of its forms and the multitude of pieces en- 
tering into its composition, render the study of it 
rather <liffi<.'ult, and this diJficulty has been iacreosed 
by the complex nomenclature which has been assigned 
to its parts. A slight inspection suffices, for the most 
part, to shew that it is made up of three principal 
parts ; the anterior of these, bearing the fore-legs, ia 
termed the protkorax ; the nest, which supports th« 
middle-legs and the fore-wings, (in such species 
are provided with four wings,) is the mesotkoraxs' 
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and tlie hinder section, to wliicL die bind-legs h 
Lind-wings are attached, is the melaihorax. In 8p» I 
teroua insecta these divisions are the only ones dis- 
tinctly determined, but in those provided with wings 
a more complex arrangement results from the miu- 
cular apparatas requisite to produce their movements. 
In its greatest utate of development, (which it 
attains among the coleoptera and orthoptera,} the 
prothoras {Manitrunk of Kirhy,) forma that large, 
quadrate, rounded, or nblong piece intermediate be- 
tween the head and abdomen, which, in popular and 
descriptive language, is simply called the thorax. Its 
Burfoce is the pronotum of Burmeistcr, the thoraeie 
lAield of Kirby. Its forms are too diversified to 
be specified here ; it commonly has an impressed 
line dottii the centre, at other times the centre 
rises into a longitudinal serrated ridge. The in- 
ferior plate is named the proetemutn by Burmeister: 
{Antepettut, Kirhy,) it is of more limited dimen- 
sions than the surface plate, and usually projectA 
into a kind of angle beneath ; the nntorior legs are 
inserted, one on each side, towards the middle, and 
the prothorocic spiracle is c 
them. Viewed from above 
forms merely a n 
certain tribes all ti 

aspect, the head being apparently articulated directly 
with the mesothorai. The larious changes of form 
which the prothoras, as well as the other primary 
divisions, undergoes in the different orders, together 
with its appendages, and the degree of development 
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olfserrable in pftrticular porta, will be afterwutla 
traced as Uiese orders pans successively under our 
review. 

The mesothoras is not always readily recognised 
by its situation as intermediate between the prothonx 
and meUUmrax, for, as above intimated, it frequently 
appears in direct connection with the Lead ; but it 
may always be known by supporting the forc~wiags 
and middle pairof legs; its anterior part is sometimes 
received into a cavity of the protborax, when the 
latter is highly developed superiorly, at other timeo 
the union between the two is by the edges. So 
intimately is it soldered behind to the mctathoraz, 
that there is frequently no visible suture, but in many 
iostaiices traces of tlie union can be detected. Ac 
cording to Burmeister, (whose nomenclature of tho 
parts in question appears to us preferable to thai of 
most authors, on account of its greater uniformity and 
simplicity,) this section consists of seven pieces, 
but, as three pairs of these arc so closely united that 
each pair seems to form only one piece, it may be 
regarded as composed of four principal parts ; the 
first of these, the Tnetonotum, (corresponding to the 
dorsolum and scutellmn of Kirby and Spence,) forms 
the dorsal covering of the mesothoroi. In many 
insects it is almost invariably concealed, but in 
others it is jeEposed and conspicuous ; in such cases 
its form is usually square, and there is a superficial 
indication of its consisting of two parts; the one of 
these, the true back, ejtactly corresponds to the 
dorsolum of Kirby, the other is the letUeUum, nhich 



appears as a triangular piece interposed betweeil 
the winga at their base ; it is very coDspicuona in 
most beetles, and, in tlie heteropterous section of the 
hemiptera, it is sometimea eo large (as in Tetyra, Fab.) 
as to cover tbe whole abdomen, having both the 
bemelytra and the wings beneath it. In certain 
cases there is no indication of the Ecutellum on tbe 
surface, in consequence of it being covered by the 
elytra and pronotuni, but it is always present, al- 
though the insects in question (Copris maybe giyen I 
as an example,) have been called ezeeutellati, or dee- I 
tituteofascutelluro. A strong membrane or proceM I 
may be frequently observed connecting the scuteUum 
with the elytra or upper wings, and acting as a kind ' 
of counter-check to the latter during flight. This . | 
is best seen in the great lantbom-fly, (Fi/fyoro 
lanlemaria,) where there is a flat plate on each side 
of the scutellum, with a ridge or nervure running 
along it to the base of the tegmina, which nen 
consists of a number of cartilaginous rings, and thereby ] 
admits of tension and relaxation, as the tegminit i 
rise and fall. The part in question has been named 1 
ibefrenam or bridle. 

The tca/jiilcB constitute the second principal por- 1 
tion of the mesotborax. They lie close upon the me- 
Bonotum, one on each side in front, assbting to form 
the articulatii^ socket of the superior winga ; they 
then contract themselves, in order to pass into the 
cavities of the prothorax, and, with tlieir oppoale . 
wing, they pass down the sides of the second thoracic J 
segment. They admit, tiierefore, of being regarded'^ 



Bs of two divisions, which may be diBtinguisbcd as 
UUi Ulterior Bod posterior wings of the scapula.* 

The spirade of the mcsothoracic segment, which 
had been long overlooked, owing to its latent posi- 
tioD, is found beneath and a little beyond the poBte- 
rior wings. The patagia and teguke of the Lepidop- 
tera and Hymenoptera, (which we shall afterwards 
allude to, when considering these orders) are attached, 
the latter to the mesonotnin, the former to the poste- 
rior wing of the scapula. 

The metoaternum forms the under side of the 
mesothoraoie case, being directly opposite to the 
mesonotum. It is in all cases distinct, and some- 
times comprehende a considerable area, in which the 
sockets of the middle legs are included. 

The only primary segment of the thorax remaining 
to be considered, is the Metathoraz which, lilie that 
lost described, supports a pair of legs and a pair of 
wings. It does not attain a high degree of develop- 
ment in any of the orders, except among the Coleop- 
tera and Orthoptera ; its structure, consequently, can 
be most satisfactorily investigated in these. It may 
likewise be regarded, according to the authority we 
have chiefly followed in describing the constituent < 
parts of the thorax, as consisting of seven pieces, 
which hear considerable resemblance to those of the 
mesothorax. The dorsal portion is the metanotam, 
commonly quadrangular, with the Jront cmarginatc, 
and the anterior angles consequently advanced. The 

' Burmeislet's Manual, p. 81. 
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scutellum Bometimcs extends oyer the anterior edgt 
of the metathorax ; m some instances it entirely ei 
ceals its surface. An impressed line sometimes sepa- 
rates an anterior portion from the rest, and in such a 
case tliis is called the PogUadeUum. As the internal 
cavity of the meaothoras ia separated from that of 
the metathorax, hy a. partition denominated the 
Meeophragma, so tlie latter ia separated from the 
ahdomen by a similar parietal wall, tailed the Mela- 
phragma, a srnoll space only being left for the passage 
of the necessary organs. The ventral plate of the 
metathorax is the vietatttmum, a portion which 
most commonly aseamea a shape similar to that of 
its counterjjart above, bnt it varies greatly in some 
of the orders. On each side of the thoracic cegment 
now nnder consideration, ore fonnd two horny pieces, 
which Kirby and Spence have named piura and 
perijidura. In the latter, the lialteres or poisers of 
Dipterous insects are situated. 

We have now to consider the organs attached to the 
thorax, by which motion is effected either on the land 
or in the air, via. the logs and wings. The former are 
never wan ting, and theirnumber is invariably the same; 
the latter are often absent, and when present, their 
number varies from two to four. Such kinds ns possees 
four wings, are called refrd^j^^roit* insects; those with 
two, Diplerout; and when altogether wonting, the 
ipeciee are said to be Apteroue. The point at which 
the wings are inserted, has been already indicated ; 
they articulate to the thorax hy means of numerous 
amall pieces. Viewed relatively to each other, tlie 



mefiothoracic pair ia culled the anterior, upper, or 
primary wings; the meUthorocic pair, the posterior, 
under, or tecondaty wings. When a single pair only 
exi«t, they are attached to the mesothorax, except in 
one recorded instance, the Aichipkatm.a annrdiptt, 
wliich has posterior wings wilhoot the least trace of 
sn anterior pair. 

In general form, structure, and relative size, they 
undergo a great variety of modihcationa in tlie dilTe* 
rent orders ; and it ia from these modi (i cat ions thst 
the respective orders derive their names, Sometimea 
ull the four are of aimiJar membranous structure, oud 
either all equal in size, {NeuToptera,) or the anterior 
pair largest, {Hgmenoptera, he.') At other timet, 
the anterior are rigid and horny throughout ibeir 
whole extent, {Colenptera,) or only on one-half uf 
their surface, {Hemiptera Heteroptera.) In «omo 
instances, {Orthoplera, &c.) the anterior wings are 
what ia called pergameneout — that is, of a substance 
between coriaceous and memhranoiis, or somewhat 
resembling parchment. 

The harder the substance of which wings arc com- 
posed, the less active ia the share they take in flight. 
When they consist entirely of a hard horny substance, 
(as among the Colcoptera,) they can be subservient 
to this use in a very trifling degree ; their primary 
and important function being to protect the inferior 
wings a:id the abdomen. They are, accordingly, 
distinguished by a name signiflcant of their use, 
namely, elytra, sheaths or coverings. In proportion 
as the membranous portion of the wing gains upon 
the denser part the vrins becomes a more efficieut 
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instrument of motion. From thia circumstancej 
gradation can be traced, as to the share the upper 
wings take in flight from the Coleoptera to tlie He- 
miptere, and from these te the Orthoplcra. The in- 
sects possessing the greatest powers of fiight, must, 
therefore, be sought among those in which the upper 
wings are wholly membranous ; and we accordingly 
find them among the Neuroptera, Hyroenopti 
Lepidoptera. Every one wlio has paid the slightest 
attention to the subject, must have noticed how 
more vigorous and sustwned is the flight of a drsgi 
fly, a bee, or a butterfly, than that of a beetle, 
grasshopper, or a plant-bug. 
in every instance membranous, and are ezcluBii 
organs of flight, 

A wing of the latter sort, n'hether it belong to the 
superior or inferior pair, has the estemsl appearance 
of a firm, dry, membrane, usually transparent, and 
traversed by numerous salient horny ribs. Although 
tlie membrane appears simple, it eonaiats, in reality, 
of two membranous leaves, closely applied to each 
other, and enveloping the riba just spoken of. This 
can be made to appear very distinctly when the insect 
has just emerged from the pupa and immersed in 
spirits of wine, as the fluid con be introduced between 
the still flaccid membranes, and thus distends them 
like a bag. Even this membrane, which appears of 
the finest and most glossy surface to the naked eye, 
is found under the microscope to be clothed more or 
less densely with hairs; and in some gnats* these 

* See the tmineiiBel; magnifiGd fi|^re of a gnnt In Svain- 
■uerdsni'i Book of Nature, Puts XXXVI. 
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hiurs aasnme a lonccolote shape, an<! spring like small 
leaSets from each side of tbe longitudinal ncrvures. 
In assuming this form, they make an approach to the 
scales of tho Lcpidoptera. These hairs, doubtless, 
serve the purpose of preserving the wiiigs from the 
lacerations to which they would be exposed tVom the 
DDture of the places which the insects frequent for 
food ; and, particularly, in the case of many of them, 
when constructing their iicsts. In addition to this 
use, M. Chabricr is of opinion that they may likewise 
contribute to fix tho atmospheric fluid on the wings 
during flight, and thereby increase their buoyancy. 

The ribs alluded to, nunityiag over the surface of 
the wing, are properly colled nen>ures. They are 
horay tubes, whose office it is to support and give 
tension to the membrane. A transverse section 
shews that they contain a soft parenchyma, and a 
large spiml vessel, accompanied by a fine nerve. 
This spiral vessel is a genuine trachea, emanating 
from the cavity of the tboras, and therefore adapted 
for conveying air throughout the wing. The ncrvures 
ore usually uninterrupted, but in. some instances, 
particularly among the Hj^menoptera, (especially such 
as have a petiolated abdomen,) their continuity is 
frequently broken. This takes place chiefly at the 
points where they anastomose with each other, and 
the place where it occurs presents the appearance of 
n small transparent spot, resembling an air bubble, 
which led Jurinc, who first noticed it, to call it a 
tuUa. The nervurea there lose their tubular form, 
and become scattered in the shape of very fine 
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threada, bat immediately reunite and recover their 
former flgure. The substanco of tlic nenrures being 
thus spread over a greater aurrace, necessarily loses 
its usual depth of colour, and the traasparency which 
distingnishes these spots is the result. The trachea 
howeTer, is never internipled. These interruptions 
fire always accompanied by a slight fold of the 
membrane of the wing, and when the direction of 
this fold changes they change along with it. It Is 
thence inferred that their principd object is to admit 
of a slight distention of the wing, when circum- 
Btancea render that necessary, and bibIcq it more 
flesible. the nervures being too rigid for that purpose. 

The longitudinal and transverse nervures, by in- 
tersecting and anastomosing with each other, enclose 
small spaces of the surface of the wing, which are 
called areoletB or cells. These are pretty constant in 
their forms and position in the several orders and 
families, and therefore will be described hereafter 
aa aiding in the discrimination and determination of 
groups. Kirby regards the wings of all insects as 
divisible into three longitudinal areas, which he 
names and defines as follows: costal area, the lon- 
^tudinal portion of the wing that lies between the 
anterior margin and the postcostal nervure ; inlerme- 
diale area, the longitudinal portion lying between the 
postcostal and anal nervures ; anal area, tlie portion 
between the anal nervure and the posterior margin. 

The names given to those parts of a. wing which 
determine its general form, require to he accurately 
defiucd. The part by which the wing articulates 
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witL the thorax is called the bate; the extremity 
opposite to ttiiB is the poiUrior margin ; the anterior 
or exterior margin, (sometimes called the coela,') ia 
that which U most advanced in flight, lying in the 
ilirection of the head, and the interior margin is tlie 
one opposite to it. The angles formed by the meet- 
ing of these margins ate, the anterior angle, formed 
by the meeting of the anterior and posterior margins, 
sometimes colled the apex or apical angle; the 
potterior angle, formed by the posterior and interior 
margins ; in the hinder wuigs this is frequently termed 
the anal angle. 

It may relieve the tedium of descriptive and tech- 
nical details, which are often unattractive although 
indispensable elements of knowledge, to allude for 
B moment to the play of fancy in wLich authors 
have indulged in regard to the analogical relations 
which the wings of insects bearj both to certain 
bodily parts of other animals, and of insects them- 
selves. Junne compared them to the wings of birds, 
and in this he was followed by Chabrier. Latreille, 
after a laborious investigation, arrived at the unex- 
pected conclufiion, that they are true feet, merely 
modified in their situation and uses J Shortly after, 
M. Blainville discovered that wings are nothing else 
than exterior trachete, an opinion which Latreille sub- 
sequently inclined to adopt Nearly at the seme 
time, our countryman MacLeay, conceived the no- 
tion that ihoy represent four of the legs of the de- 
capod Crustacea. Amid this perplexing diversity of 
opinion, a German naturaUst> M. Ohen, comes to 
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our relief; and solves the difficulty by affirming that 
meiubranouB wings are desiccated branL'hite i 
logoua to the branchite of fishes ; and, morcoverj I 
elytra are the analogacs of the shells of hivalvf 
moilusca ! ! Mr. Kirhy is disposed to consider Chefl 
as having some relation to the membranous e 
sions found in certain Saurian reptiles of the gem 
Draco ; hut wisely refrains from doing i 
merely throwing out the hint that such may be t 
case. It is surely more natural to regard them v 
M. Audouin, as organs tjii generis, destined toe: 
cise a particular function, and imdcrgoing such ra 
fications as best adapt them for fulfilling that functdia 
in every variety of circumstances.* 

As the wings occupy the superior portion of 'A 
thorax, and serve for agrial motion, so the logs are 
appropriated to the lower, and furnish the means of 
moving on the earth and in the water. Their num- 
ber never exceeds or falls short of eik ; this rule 
being BO invariable, that any articulated animal found 
not to conform with it, may at once be concluded 
not to belong to the class. Their position has been 
already indicated ; a pair being appropriated to each 
of the three principal divisions of the thorax, and 
llieir distance from each other at the points of in- 
sertion depends on the greater or less extension of 
these divisions on their inferior or sternal face. They 
are distinguished as the_/ore, middle, and hind legs. 

The joint which unites the leg with the body ii 

* See Lacord. Intro. & T Entom. I, 409. 
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the coxa or tip, which is received into on acetnhulum 
or BOeltet, where it is suapciided by a ligament. 
Frequently il is of a globular form, more or loss but- 
rounded and cnclosL'd by a horny Gubstance ; at other 
timea it forma a truncated cone, and appears attached 
to the thorax by the greater part of its base. When 
of the former shape, its motions are free and versa- 
tile; when of the latter, they are more restricted. 
In intimate connection with the coxa, but capable of 
independent movement, is a small piece named the 
trochanter. Its form is subject to many changes, but 
it is most commonly triangular or quadrangular, often 
prolonged into a lateral point. It articulates with 
the coxa, sometimes by boll-joints entering corre- 
sponding sockets, or simply by a membrane, the lat- 
ter being generally the case when the shape is an- 
nular, as among the Diptera. Its union with the 
succeeding part of the leg, namely the thigh (femur), 
is UBoally much closer. The thigh, in far the greater 
cumber of instances, is the largest and most conspic- 
uous joint of the leg. It is usually thick and robust ; 
in form cylindrical, or compressed ; straight, or arched ; 
slender at the base, and inerassated at the middle or 
apes, &c. Sometimes the anterior thighs are longest 
«iA'^ickeeX,{Acrocinualongimanvx,Nat.Lib.Coleap. 
pi. 21, fig. 1.) occasionally the middle pair (Onilit), 
and in all the saltatoriol tribes, and many besides 
which do not leap, the tiiuder pair are greatly 
enlarged, {Habica, Locttsta, Sagra). The thighs 
are less frequently ftimished wiih foUaceous and 
other appendages than that part of the leg next to be 
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descriftjd, but many instances of the contrary will 
afterwards adduced. A range, or a double range 
spines on the underside is frequently observed, aiid 
when these are absent, their place is often supplied 
by a fringe of hair or strong cilia. 

The nest portion of the leg is the tibia or shank, 
which, when the insect is in motion, usually forms 
BQ angle with the thigh. It is connected with the 
latter by that kind of articulation called ginglynius. 
Although frequently as long as the thigh, it is com- 
monly much more slender. With respect to form, 
it is, for the most part, slender at the base, and gradi 
ally increases in thickness to the apex ; in many 
stances, however, it is of the same thickness through-- 
out. It is oftcD compressed, arched, ot fiexuosef 
assuming the letter form to adapt itself to the ine- 
qualities of the thigh, when it requires, as is fre- 
quently the case, to be closely applied to that part. 
A transverse section is most frequently triangular; 
sometimes quadrangular or round. The variations 
in other respects which tibiffl undergo, are too 
numerous to be specified in this place ; but one 
character is so conspicuous as to claim some atten- 
tion even in t!ie most general view of their structure, 
namely, ihe teeth, spines, and spurs with which they 
are so frequently armed. The teeth are most re- 
markable iu the fossorial species, and are usually 
largest in the anterior tibiie ,- when very prominent, 
the part in question is often said to be palmated. 
spines are either processes of the homy substani 
or tliey are articulated, and have a free motion 
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Id the latter case, they ore called epurs (calcaria). 
The epiuous processes are often arranged in a doulile 
row on each side of the tibia beneath, having a kind 
of groove between them; the spurs are most fre- 
quently placed in pairs at the extremity or middle. 
The prevailing arrangement is t«-o at the extremity 
of each of the tibiie ; eometimes there ia only one, 
and not rarely two on the middle and hinder tibite, 
and one on the anterior. 

The terminial diTision of tlie leg ia the tartui or 
foot, which consists of a series of small, usually 
heart-shaped or triangular joints, never esceedingfire 
in number. It is connected with the tibia by gin- 
gIymuB,and tbejoiuta are closely united to each other, 
eo as to present a uniform surface beneath. It admits 
of considerable flexure, a property indispensable for 
executing the functions that have been assigned to it. 
The first joint is in general longest, and the last next 
to it in length ; the fourth (which is often bilobed) 
shortest. The terminal joint is commonly clavate, 
and bears either one or two claws at the tip ; the 
latter number being by far the most general. These 
claws are simple, bifld, dentate on theii under edge, 
or serrate. Between the claws we otlen perceive a 
smaller one, which is named tlie spurious claw 
ipgeudoni/dtia), and in many families two small 
membranous cushions are present, whicli act lilie 
sucking cups, and enable the insect to support itself 
against gravity. Membranous lobes of a similnr 
kind are frequently attached to the underside of the 
tarsal joints. The whole of the underside (or sole. 
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planta,^ of the tarsus is frequently clothed with very I 
thickly set short hairs, forming a covering, whiuh h 
been called t)ie /bot-cut/iion, (pulvillus). Other p 
culiarities connected with this section of the 1 
will appear when we come to esamino it in the 
ferent orders. The niimher of the joints has I 
found to aiford very convenient means for fonniny.J 
sub-divisions in the several primary sections, as th^ I 
arc ascertained to be pretty nniform in nearly alliei.4 
species. Such as possess five joints in all the tarsi ' 
are called peiitameroua ; those having five joints in 
the fore and middle legs, but only four in the hinder 
pwr, heteromerous ; wlien all the tarsi are fooi 
jointed, foframeroag,' three jointed, iWmeroua,* two ■ 
jointed, dimerous ; and lastly, such as have only one 
joint ore termed monomerous. 

Owing to the fore legs frequently presenting a 
structure different from the rest, adapting them for 
becoming instruments of prehension, Mr. Kirby . 
thought tliey made so near an approach to armi, 
that he applied to them tiiat name. The five por- 
tions described above, would, in this view, ho re- 
garded as analogous to the clavicle, scapula, humerus, 
cubitus, and hand. Although many remarkable 
appearances might be cited in support of this v 
yet it is obvious that the primary use of these limbs i 
as tnstrumi;nts of motion is never superseded, anda 
we are not entitled to bestow a new nc 
organ merely on account of a few slight mod ifi cation*: fl 
r because it baa been made subservient 
n additional uses. It is not, besides, in alt 
a the fore legs thatsupply the place of arms ; 
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some inatBDces the Iiind legs are mo^t developed, and 
are far moat employed in furtliering tlie insect's 
economy. This may be witnessed in the pill-rolling 
beetles, (Aleuc/ti.) 

We have now briefly considered two of the princi- 
pal sections of the body, the bead and tliorax, and it 
only remains for na to bestow a similar notice on the 
third, namely, the Abdomen. This portion ia at once 
known by tbc absence of all extefDal articulated ap- 
pendages similar to those of the anterior segments, 
and a greater eimplicity of composition, consisting 
merely of seTeral consecutive liorny segments or 
rings, in all cases closely joined, and in some in- 
stances overlapping eacb otber. The greatest amount 
of these segments is nine ; for the entire number in 
aa insect never exceeds thirteen, and of these one 
is formed by the Lead, and three are occupied by 
the thorax. It often happens, however, that the 
number seems much less, in conseqaence of several 
being united, or so overlapping each other that they 
cannot be observed. In general the dorsal segments 
seem more numerous than the ventral ; although 
the reverse of this obtains in some instances. A 
difference in this respect is not unfrequently a sexnal 
distinction. The shape is too various to admit of a 
determinate delinition in a few words, but a. trans- 
verse section very generally makes an approach to a 
rectangular triangle, the base being uppermost. The 
mode of attachment to the thorax is nearly the same 
in all cases, although there is an apparent difference 
depending on the shape of the basal portion. When 
the latter is broad, as in conical shaped abdomens. 
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iJie baae appcarB united by its whole circumference 
to the metathoras, a suture alone indicatiug the point 
of junction; in such cases the abdomen is said to be 
KBsile. A very narrow poiotj in other instances, 
fonns the wliole bond of connection, the base being 
contrsfted into a slender trumpet-Bhaped tube, which 
scarcely appears of adequate dimensions to transmit 
the vessels requisite for maintaining life ; such an 
abdomeu is said to be petiolated. 

The segments of the abdomen may be regarded as 
composed each of two arches, a dorsal and a ventral 
one ; but analogy inclines us to beheve that these 
are made np of several euboriiinate parts, although 
it is often impossible to point out their boundaries. 
In the Stapkylinie/m, for example, there is a lateral 
portion, in the shape of a parallelogram, on die upper 
side of each of the ventral arches, united by a line 
or articulation to the membranous part. These pieces, 
which M. Strauss was the first to notice, and which 
he named lombar pieces, (pieces lomlaires,) are pro- 
bably analogous to some of the lateral plates of the 
thorax. The segments articulate with each other in 
two principal ways. In the first, the superior arches 
ccver each other more or less, or simply touch at the 
edges, while the lower ones are soldered together by 
the middle, and the sides alone left free. The result 
of this arrangement necessarily is, that tlie former 
alone are susceptible of dilatation, and the abdomen 
greatly restricted in its powers of expansion and 
movement. In the second, each segment is covered 
by that which precedes it without any union at any 
part, BO that they elide into each other hke the tubea 
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cf a telescope, and can rcBdily be moved in any direc- 
tion. Such a conGrmation is well exemplilied by the 
StaphjlinidiB, which elevate and twist about tbeir 
abdomen with tlie utmost facility, and even turn it 
over the back to push the wings under their short 
cases.* The whole of the eegnienta are lined in- 
ternally wilh a soft memhrane, which connects 
thenij and retains them in their places, without im- 
peding their movements. This membrane becomes 
'visible when the abdomen is Id a distended state, as 
in a gravid female, when the abdomen seems to form 
B liag, with homy plates arranged in a certain order 
over its surface. 

An opening for the respiratory organs, which 
ramify through the body, may be observed near the 
lateral margin of each segment These openings are 
eiuTounded with a bard ring, and are called Gpiracles 
or air-holes, {Stiffma, Spiracula.') 

It has been well observed that each of the three 
great divisions of the body is the appointed seat of a 
separate set of organs, all of them alike important in 
the animal economy. As the head contains the 
organs of mastication, and the thoraic those of mo- 
tion, BO the abdomen is the appropriate site of the 
generative organs. These, however, are chiefly in- 
ternal, and will be most conveniently considered 
when treating of the anatomy of the abdomen. Such 
external appendages, too, as are more or less aeees. 
sory to the organs alluded to, as well as various others 
which, as far as known, have no connection with 

' See Laeord. Intiod. I. 447. 
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tLem further than that of juxta-position, will falta 
under our notice afterwards. 

EiplanalioH 0/ Plate Jst. — Fig. 1. Head of Mylabria, uppetJ 
eidet — a, forehead; &, vertex ; r:, occiput ; Aci. templMi.B 

e, e, eyes; /, tomluB, cavitj' far the iiuertion of Ihfffl 
antennie; g, clypeua, (of Fabr.) nose, (of KirbjJS 
Epislome of Lolreille ; h, labrum. 

Fig. 2. Under aide of eanie head ; — ft, poaterior orifice ; I, 

neck; m, the mentoin ; o, tbe ejes; p, mandibleai I 

a, labial palpL .■ 
Figa. 3, 4, 5. Forms of the Labnitn :— Fig. 6. Mandible tS\ 

Hsdnmapiceius Fig. 7. Do. ol Goeriua; Fig. S. Do. Mf'l 
CfUoSQma tt/cophatUa. | 

Fig. 9. Maxilla of Nmrcplioraa germanicus ; — a, maxillary pat ] 
pii9 ; b, external lobe of the tnaiilla ; c, internal lobe. J 

Fig. 10. Maxilla of dandela .-—a, eitemal maiiUary palprayT 

b, internal do. Or exterior lobe of the maxilla ; c, in' ~ 
rior lobe, trith an articulated liook at the apex, d. 

Fig. 11. Maxilla of Hydrova pUeiu: — a, insertion or h!ng»^ 
6, dor!>Bl piece; e. squame paJpifere of StrauBs; A,<^ 
taken together fbrm tbe slalk, (idjwi,) e, external lo 

f, internal do. 
Fig. 13. Labium of Cydirtu rodratta : — a, mentum ; b, ligu 

c, 0, labial palpi. 
Fig. 13. Labium otCarabus, inude : — □, mentum; b, lingua;' 

«. paraglossae. 
Fig. \i. Thorax t^ ScoliaJ!a\nfroBS, upper sde, the red colour | 

indicating the prothorax, blue the meBolhorai, and 

yellow tho melathorax ; coiffl, green ; — A, the prono- 

tum ; C, the mesonotum ; <J,(2,patBgiai 0, Bcutdlun ; 

F| the nietHnotum ; H, H, thx parapleura. 
Fig. IG. Side view of thesame;—E,incBOBtemuiii;B,proster- 

num ; G, melasternum ; d, palagium; 0, icutellum; 

a, first npiracle ;;}, second do. Fig.l6.The! 

beneath; — B, B, proatemum; E, E, n 

O, O, metnitemum. 
Fig. 17. Thorax of Cicada FraxaS: — A, pronotum ; 

Dotum ; 0, Kutellum ; d, d, ficnum ; F, F, mctanolun 
Fig. 18. Hinder leg of Mclalmllt^ vlparit :—a, I. 

trochanter ; e, thigh ; /, tibia ; h, tarsus ; i, claws. 
Fig. 19. Pectinated claws. Fig. 2U. Claws of 1 

o, ccDtial lilsmenti ; i, 1, membmnouB expansion of til 

terminal joint adranced beneath tbe claws. 
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Having thus traced the progress of insects from the 
tjme of their birth till they arrive at their full matu- 
rity, and likewise noticed the moat rcmarkahle fca- 
turee in thrar external con form ation, it nowhecomea 
requisite to advert to their internal stnicturej and 
give a comprehe naive view of the complex system of 
organs by which life is maintained. In these a very 
close unalogy, for the most part, exists to the vital 
system of the higher nuimals ; but in some respects 
curious and most important differences prevail. View- 
ing the animal kingdom as forming a progressive 
series, irom the most simple to the most complex 
orgomsni, insects may be regarded as occupying 
nearly the centre of the scale ; for, though some pro- 
perties might entitle them to rank liigher, there are 
others in which tliey are so deficient, as completely 
to counterbalance that consideration. In muscular 
vigour, for example, and the complication of the 
digestive canal, ihey are almost equal to the verte- 
brata, while the circulating syatem is so imperftct, 
that it was, till lately, a matter of doubt whether it 
deserved the name. From these considerations, it 
may be inferred that the systems of organs are neither 
very complex nor very simple, and that in these re- 
spects, there is some degree of inequahty among 
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They may be considered, togetber witli tbeir res- 
pective pbywological fancttons, under the following 
heads: 1. Nutrition ; 2. Sensation; 3. Muacnlar 
System ; 4>. Seproduction. 

Nutrition. — As nutrition consists in the renewal 
of the molecules which constitute on animal body, 
and as that is accomplished by means of the food, 
we have only to consider the principal processes 
which the latter undergoes, in order to obtain an 
indication of the different heads under which this 
department of the subject may most naturally be 
treated. The first of the most important changes to 
which the food is subjected internally, is its conver- 
sion into chyle, previous to which it is incapable of 
affording any nutriment ; this process is called diget^ 
tion, and takes place in a special organ named tbe 
alimentaty canal. But the chyle is not perfectly 
(i(]niitf-(l to it? nutritive fiiiirtinTistill illin^ been brnunllt 
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In the different stages of the nutritive process^ cer- 
tain substances are formed^ which are sometimes 
essential to the animal economy, and at other times 
rejected as hurtful, these may be included under the 
general name of secretions. We shall successively 
advert to each of the subjects just enumerated. 

Digestion, — As this function is almost entirely 
devolved on the organ named the alimentartf canal, 
we shall endeavour, in the first place, to convey an 
accurate notion of the form and position of that im- 
portant viscus. It may be described generally as an 
elongated tubular, organ, occupying the centre of the 
body, and open at both extremities. Occasionally it 
is nearly straight and not longer than the body, but, 
in most instances, it is twisted on itself in numerous 
convolutions, and its length is consequently very 
considerable, sometimes twelve times as long as the 
body. In this respect it is found to vary, as among 
the higher animals, according to the nature of the 
food, being long and complicated in herbivorous spe* 
cies, and comparatively short in such as live by prey ; 
but even this law is not without numerous and striking 
exceptions. In most cases the form is rendered irre- 
gular by many distentions and constrictions, which are 
so conspicuous that they may be regarded as dividing 
the canal into several parts, which have received diffe- 
rent names according to the functions they perform. 
The place occupied by the canal is the median line 
of the body, immediately beneath the dorsal vessel. 
(See PI. IL fig. 1, by c, d, e,/.) Its texture is not the 
$ame throughout its whole extent, but its essential con- 
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sista, as among vertetral animals, of three tunics ti 
coats, the mucotts, cellular, and tnugeular, the £ 
Iwing internal, and the others superimpoBed in the 
order in which they have just been named. The 
first is dehcate and sofl, without any decided texture, 
frequently transparent, and of such tenuity that its 
presence is not always easily detected. The second 
layer, (which Strauss names membrane propre, or 
proper skin,} is likewise for the most pai't smooth 
and tbiu, although it sometimes becomes thicker and 
spongy. It is generally almost without fibres, but, 
when highly magnified, a few globules or granulations 
appear, arranged transversely in its tissue. These 
have been called by Strauss, gastric glands. Accord- 
ing to Leon Dufonr, the membrane in question is 
entirely wanting in hcmiptcrous insects. The mus- 
cular membrane is firm, fibrous, and contractile, sur- 
rounding and protecting the exterior, and distinct 
longitudinal and transverse vessels pervade its tes. 
lure. It is it which causes the peristaltic movement 
of the digestive tube, and it forms the contractions 
and sphincters ohaervable in different parts of it. 

These contractions, as already intimated, form 
various divisions in the intestinal tube which have 
names assigned to them in accordance with their 
functions. The foiiowiog divisions are recognised, 
the pharynx, the esopkagtu, the crop, the gizzard, 
the ehylific ventride, the eUrtder intestine, the ccecum, 
and the rectum. 

Besides theie integral parts of the canal, thcr 
various vessels appended to it, which discbarge juia 



I 

I 



OP INSECTS. 123 

into it wLich are indispensable to complete the act of 
digestion ; these are the talivaty, hepatic or biliary 
oettels : along with which the urinary veaaeb will he 
noticed. 

Before proceeding to the separate consideration of 
each of these parts, it is of importance to remark 
that the; never all co-exist in the same species. 
Sometimes one is absent, sometimes another, and 
they ore often found to differ materially in the same 
individual, according oa we esaraine it in the larva 
or perfect state. 

The/jA«r^«a: cannot bevery decidedly distinguished 
as a distinct feature, oa it merely fonns the distended 
aperture of the canal where it opens into the cavity 
of the month.* Indeed, it cannot be said to exist 
at all except among the mandibulated tribes, for, in 
a suctorial mouth, the esophagus is in strict contin- 
uity with the sncking tube ; it can only be defined 
therefore as the distended opening of the esophngus 
in masticating insects. The mouth and phatyns ore 
usnaUy upon the same plane, but in such insects as 
chow the food for a length of time, it lies a little 
higher, doubtless for the purpose of preventing tin; 
aliment finding its way into the esophagus before 

* Angular u the aaBtrtioti ttiBy appear, Bome iaaects exist 
in which the alimentary canal has no opening at its anterior 
eitiemily. These are Iha hot-flieH, constituting the genus 
tEstnia, which are, of courae, incapable of taking nourishment. 
In a few inatiincea the canal hus its hinder extremity closed, 
as ia exempliGed by the larvie of wnspa and beee ; these lake 
DDuriihment, bat require to void no uneBEunilatuig matter. 
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being enfficiently masticated. The part last namect, 
otherwise called the guUet, (PI. II. figs. 2, 3, a,) is a 
narrow tube intermediate between the pharynx Cwhen 
snch exists,) and the crop, or, in the absence of the 
latter, the gizzard. It commonly passesi through the 
thorax in a straight line, and terminates at the origin 
of the abdominal cavity ; but nothing can he more 
variable than its length. In certain Hymenoptera, 
( Pimpla, Pompilua,) it forms more than half of the 
entire canal; in the cockchafer, (PI. II. fig. 3, a,) 
a Bmali portion behind the head, Ecarceiy one-sisticth 
of its length ; and all intermediate dimensionB occur. 
The esophagus is in all eases simple, except among 
the Lepidoptera, which present tlie remarkable pecn- 
liarity of a bifnrcation anteriorly, a branch emanating 
from each of the two spiral suctiing tubes and uniting 
into one conduit, usually just beliind the head. The 
crop, (PI. II. figs. 2, 3, b, li,) has been so named by 
Cuvier, Leon Dufour, and Strauss, because it occupies 
the same position as the organ so called in birds ; by 
some other authoi's it is denominated the stomach. 
It appears, for the most part, as a simple dilatation of 
the hinder part of the esophagus into a. kind of bag, 
which is usually on a line with the other parts of the 
alimentary canal, hut sometimes appears suspended 
at the side like a pouch. Its form is most TOriable, 
even in the same species, according to the degree of its J 
repletion or vacuity. When the gizzard, the succecd-c I 
ing portion of the conal, is wanting, whiel 
often the case, the crop appears in its simplest form^,! 
and is unprovided with any secredon to act upon UiSi 
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fooJ ; but when the part alluded to exists, the crop 
18 furnished with interior glanduSar organs which se- 
crete an active juice. These glands ore most con- 
spicuous among the tiger-beetles, (Cicindela) even 
appearing in external rows on the obcordafo shaped 
crop. (Plate II. fig. 2, i.) With yery few excep- 
tions l)e«deH this, the surface of the crop la quite 
smootli. These remarks, however, apply to this 
part only as it appears among masticating insects ; 
in all other kinds, with the single exception of the 
Hemiptera, it becomes (or there is substituted in its 
place, according to the views we adopt regarding 
its origin,) what has not improperly been called a 
sucking-ttomach. (Plate II. fig. *, c.) Its function is 
no longer to receive the alimentary mibstances trana- 
milted from the mouth, hut to facilitate the rise of 
(he fluids from the mouth to the principal receptacles 
of the alimentary canal. This it promotes by dis- 
tending at the will of the insect, and thus rorifying the 
air in its interior and acting as a kind of pump. It 
presenta various modificntiona of form in all the dif- 
ferent tribes posaeasing it. The crop is succeeded bv 
the gizzard, (Plate II. fig. 2, c.) which may always be 
recognised, when present, by having its internal sur- 
face covered with teeth, spines, or homy ridges ; a 
structure which eminently fits it, in connection with 
its muscular, almost cartilaginous testure, for sub- 
jecting the food to a more complete trituration than 
it had previously undergone. It exists in all insects 
(hat feed on hard substances, such as wood, bark, 
&c., and in all cBrnivorous kinds; but not in those 
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tliat [Icrive their nourislimenlfrom deeomposeil vege- 
table or aiiimal matter. For the most part, only 
two of the membranea wbich eater into tbc general 
composition of tlic tuDic of tbe intestinal canal csd 
be detected here, the ianermost of which Is almoet 
corneous and much folded- These folds are not 
accidental, but are arrauged in a certain order, 
according to the genera and families. The gizzard 
b wanting in the JaiTffl of all insectH which go 
through a complete metamorphosis. The ch^lifie 
ventricle, (Plate II. fig. 2 and 3, rf.) is the ensuing 
dilatation of the intestinal canal; an important cavity 
which, upon the whole, may be regarded as most 
nearly corresponding to the atoniach of the verte- 
brata. Tlie above name, assigned to it by M. Leon 
Dufour, is exactly expressive of its function, which 
is to contain the food, now reduced to a homo~ 
geneouB and impalpable pulp, till it undergo tbe pro- 
cess of chylifi cation. Its capacity is coneiderable, 
either arising from its width or length. Its termina- 
tion behind is indicated by the insertion of the biliary 
vessels, or by a constriction separating it from the 
small intestine. In form, it is always more or less 
tubular, or tending to oval, but even within these 
limits the shape varies much. In the common cock- 
chafer, (PI. II. fig. 3 d,) it is contracted behind into a 
long tube, and twisted into several circumvolutions — 
a mode of disposition which it trequeiitly exhibits in a 
still more complicated manner in some of the other 
orders. One of the most distinctive and remarkobls 
characters of this ventricle, is the palpiJIee or small 
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bags appended to its surface in certain tribes. They 
produce the appearance of a cooise villoBity, (PI, II, 
Rg. 2 </,) but when examined with the microscope, 
they ore found to be tittle bags, opening into the 
ventricle. Thoy are formed by the internal mucous 
membrane, the other mombreneB not entering into 
their composition. The greatest diversity of opinion 
prevailed among physiologists respecting the func- 
tional uses of these appendages, but it ^ems now 
to be the most generally received opinion that they 
are secerning organs, and that their secretions act as 
solvents on the contents of the ventricle, particularly 
wheD these consist of animal matter, for it is among 
the cranivora that they are principally found. Other 
appendages sometimes occur characteristic of par- 
ticular races. 

The remaining portion of the nutrimenta! canal 
may be called the intestine. It is always more sim- 
ple in form, considerably narrower, and more deli- 
cately constructed than the preceding divisions. The 
slig;ht expansions and contractions which it offern in 
certain parts of its course, have led some yj regard 
it as consisting of newly the same portions as the in- 
testines of the vertebrata, and they consequently re- 
cognise a duodenum, an ilium, a ceecum, a colon, and 
a rectum. If wo were perfectly acquainted with the 
fdnctions of these organs in insects, as has been judi- 
ciously remarked] it is possible that we mi^bt find 
reason for these numerous divisions, each having a 
special function alloled to it; but in our present un- 
certainty in this respect, we nm less risk of error by 
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odberiog to ihe more simple diTiaion and nomeDcIO' 
ture indicated on a former page. It will be seen, 
moreover, that two of the parts wliich we have not 
regarded as entitled to a separate consideration, the 
duodenum and the colon, are thought to exist in only 
a very few apecics, and even tlien they are not par- 
ticularised by any one constant character. 

The intestine commences immediately behind the 
cbylific ventricle, from which it is separated by an 
annular congtnction or sphincter. This alone points 
out its origin, when the biliary vessels are placed 
towards the oiiuB ; but beiug usually inserted imme- 
diately beneath the sphincter in question, they then 
mark precisely its anterior limit.* The small intes- 
tine, in its ordinary state, is a slender simple tube, 
very variable in length. In general, it is a good deal 
shorter than the body, frequently shorter than the 
chylific ventricle, (as in the Chri/BamelulfB.) some- 
times it attains the length of the body, and in a few 
instances exceeds it. In certain cases it deviates 
from a simple tubular form, and becomes inflated 
more or^less abruptly into a clavate or oval-shaped 
bag. This is well exemplified in the common cock- 
chafer, f Plate II. fig. 3 /,) where it fomis a. large 
ovoid pouch, and presents, when distended, five pro- 
jecting ribs, which correspond to a series of im- 
bricated pktCG in the interior. In this case there is 
an additional inflation, of much smaller size, a little 
bfhind the princiiia! one. " If tlie niinie of tlds por- 

• Lacord. Inlro. 11.33. 



tion of tbe intestine/' saya Burmeister, speatiing of 
that part which corresponds to what we have culled 
after the French physiologists, tlie small intestine, 
" ia to be determined from its divisional distance from 
the Btomach, it must be considered as the tme iHmn, 
which is however contradicted by its function, whicLj 
like that of the ciGcuin of the glircs of tlie mammalia^ 
subjects the food to a second digestion and estractiou 
before it is rejected, Wc arc convinced of this by 
the compariGon of its state in the stomach, and tn 
this portion of the canal, for we find it here much 
more pappy than there, but not so viscous as in the 

The Ctecum (YllLGg. 2 ff.) is that portion of the 
canal, behind the small gat, where the unassimilated 
parts of the olimentary auhstuncea, now completely 
deprived of their nutricions particles, bcgui to acquire 
a hard consistency, previous to their expulsion by the 
rectum. It is generally a direct continuation of the 
small intestine, but it is divided from it by a valve, 
which completely shuts up the opening. In some 
cases, however, the intesline is united to its side, and 
it forms a large ovoid vessel, as in Dyiiscut Rteielii, 
and allied species. The external surface is frequently 
covered with papillw, and the internal, particularly 
near the mouth of the small gut, with glandular warts, 
which are supposed to secrete a liuid to assist in the 
expulsion of the fecal matter. This segment of the 
canal is usually short, but it varies too much to admit 

• Manual of Euloro. ; Shuokhftoi'a Toina. i3U- 
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B being easily stated. The 
its rorm, although it most 



of its relative dime: 
same remark appli< 
comTOonl}' inclines t 
stant, for it always occupies the hinde 
the abdomen. It frequently has a poiieb-shaped 
appendage, originating at its commeu cement, which 
sometimes appears quite distint;! from it, altliough 
their carideB are always connected with each other. 
In this caeo there is no valve to separate it from the 
ceecum. From its having heen noticed in all perfect 
aquatic insects, M. Leon Dufour regards this appen- 
dage as a kind of swimming bladder ; but to this view 
there are great objections, among others, tlint wliich 
arises from the consideration that air could not have 
ready access to it. It is more probable that it is 
in some way subservient to defecation. The rectum 
is nothing more than the terminal portion of the 
csecum : it is always sliort, and provided witli a 
sphincter or strong annular muscle, which closes 
the aperture when not in action. Its muscular tunic 
is very tliiuk, its parietes very variable in form, and 
it is from them that the excrements acquire their 
particular figure. 

Having thus noticed the divisions of the great 
nutrimental tube, leaving some peculiarities to be 
noticed when treating of the respective tribes in 
which tiicy appear, it is now necessary to advert to 
its appendages, which were stated to consist of the 
laiiearji, biliarti, and urinari/ reiwli. Insects are 
seldom provided with glands, properly so called, as 
u necessary consequence of tlie want of a perfect 
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circulation ; their secreting and excreting organs are 
usually long, slender, and tubular vessels, floating 
freely in the interior of tlie body. The salivary ves- 
sels are moat conspiciions among aactoi'ial insects, 
but they likewise exist in others. They generally 
lie oraund tlio pharynx or the crop, and ascend into 
the cavity of the mouth by & meandering duct Un- 
der all their changes of form, wc can, without much 
difficulty, according to M. Leon Dufour,* recognise 
the following parts: 1. A glandular apparatDS des- 
tined to secrete saliva, which is single, double, or 
even triple; 2. One or two excretory conduits, whose 
function it is to discharge tho secreted liquid into the 
mouth or esophagus ; 3. Bags or reservoirs in which 
the saliva is deposited and preserved. In ScutoUera 
nym>lineaia, the figure of which we have copied from 
the author just named, all these parts are distinctly 
exhibited. Pi. 11. fig. 5, a, a, represents a large 
fi^ni-diapbanous glandular piece, (greatly resembling 
a true gland,} composed of two lobes, the hinder of 
which is digitated ; from each of these issues a very 
flcsuose excretory duct, which debouches into the 
esophagus, (£, b.) The salivary reservoirs are, in 
this instance, slender and twisted, oa is very often 
the case ; (c, e.) Cicada orni presents a different 
arrangement, the secreting organs consisting of a 
mass of minute oval bags or bladders, divided into 
two bundles, which are united by means of a tuhuli 
canal; (Pt. il. fig. 6, a, a.) The anterior of these 

' See his excellent work entitled, " Rtchereies A 
lur lei Hcmplirei, -p. 110. 
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is placed in tlie head, the posterior in the thorns. ] 
The excretory duct is of such tenuity, that, if it I 
exists, M. Lfion Dofour wasiinahle to detect it. ' 
prevailing number of these organs is two, one 
each side ; frequently there nre four, and Burmeister I 
asserts that no fewer than six aie lo he found in the I 
genus Nepa, three on each side, all of them opening 4 
into the cavity of the mouth. 

The peculiar iluid termed hile appears so in 
pensahle to digestion, both in the higher and lower I 
animals, that, iu most cases, we find the organs des- 
tined to secrete it very conspicuous. In insects, 
what must essentially he regarded as such are always 
present, as far as yet known, except in the genera | 
Chennes and Aphis. They assume the shape of fill- ■ 
form tubes', uauajly very long and flexuose, mean^ 
dering over the surface of the chylific Tectricle and 
the intestines. The point of the alimentary canal 
"where they are generally inserted is just behind the 
pylorus; in a few instances they open into the chyHfic 
ventricle. In tlie whole of the order Hemiptera, the 
point of insertion is the place where the slender intes* 
tine meets the ccecuni ; an arrangement of which few 
examples are to be met with elsewhere. Sometimes 
theyare inserted onlybyone extremity, the other being 
free, at other times they are fixed by both ends. In , 
regard to number they vary extremely ; Iteo is the pre- 1 
vailingnumber among the Coleoptera, Hemiptera, and | 
Diptera, tiree occur among some coleopterous Iribeii f 
such as the Ccrambycidfe, yaur in many Diptera «» 
a few Neuroplera, erx in the Lepidoptcro, eiffAt ii 
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certain neuroptcrous groups, such as the Hemerobii, 
and, in many instances, particularly among the Or- 
thoptera and H3Tiienopterft, tLcy amount to n hun- 
dred and fifty. Their length generally hears some 
proportion to their number, a deficiency the one 
way heing compensated by an increase in the other. 
The longest surpass the dimensions of the body fiTe 
or six times. Although commonly of the same dia- 
meter throughout their whole pxtent, they are occa- 
sionally attenuated at one or both extremitioa. Ku- 
m.erous constrictioDS at regular intervals, in a few 
instances, give them the appearance of being granular 
or warty. One of the most notable deviations from 
their generally simple constraclion ia witnessed in 
the cockchafer, in which they appear fringed with a 
double row of thickset projecting processes- of equal 
length, some of which are furcate ; (PI. II. fig. 3, e, e.) 
their composition, also, is greatly more simple than 
that of the alimentary canal, the coat consisting of a 
single membrane of great delicacy. It is likewise 
transparentjpermittingtbeviewofthe contained fluids, 
which nre most frequently brown or saffron yellow ; 
the prevalence of the latter induced Swainmerdam to 
call the whole organs safiron-vessels. 

The last system of vessels which we shall notice 
at present in connection with the alimentary tube, is 
that formed by the tirinari/ restels. In their general 
aspect they almost se^m to repeat, at the anal ex- 
tremity of the body, the salivary vessels appended to 
the head. But their presence seems to be far less 
genera], or at least ihey are more difficult to detect. 
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or have been leaa carefully investigated, for a com- 
paratively limited number of insects are mentioned 
SB possessing them. Among these are the carui- 
vorous Coleoptera, Dytiscidie, Silphidie, certain Bra- 
chelytroua species, a. few Diptera, &c. Notwith- 
standing their occasional complexity, we can For tho 
most part discern without difficulty an apparatus Ibr 
secretion, one or more deferentia] canals, and a r»> 
aervfttory bag emitting an excretory conduit wliicii 
empties itself into the rectum, just above the anus. 
The fluids secreted are commonly colourless, and 
highly caustic and odorous. These properties muy 
be easily determined hy taking one of the larger 
Carabi and handling it roughly, when it will probably 
discharge tlie fluid, which it does with considerable 
force in sudden jeta, and if it loll on the skin, it pro- 
duces a sharp burning sensation, which however is 
very transient. In Carabus auratat the vessels in 
question consist of two branches of globular bodies, 
one on each side, resting on a footstalk, connected 
with a long deferential canal, opening into a large 
ovoid bladder. CAl(BmiuvelittinuB{P].U.lig.7,a,a,) 
has the secreting vesicles disposed oa the tops uf 
small branchlets, so that the whole apparatus looks 
not unlike a branch of a willow covered with catkins. 
In the same lig. & is the deferential canal ; e, d, tha 
bladder. Fig. 8 in the same plate, represents these 
parts as they appear in the Bombardiers, a kind of 
beeiJes which have been long famous for possessing 
tlie power of producing an explosion accompanied' 
with a discharge of smoke. This is caused by 
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rapid evaporization of tlie ejected matterj which 
appears as a wliite vapour of a very penetrating and 
powerful odour analogous to that of nitric acid. The 
mechanism by which thie is produced, consists in the 
addition of a second rcservatory hloJder, placed be- 
hind the first, in which the change adapting the liquid 
for explosion is produced.* (PLU, fig. 8, rf, accessory 
bladder ; e, principal bladder.) 

The structure of these organs is a little more com- 
plex than tliat of the biliary vesseb, there being 
always two distinct membranes present ; the interior 
one soft and delicatejthe exterior frequently appearing 
annular or transversely folded- 
Such are the principal parts and appendages of 
the great alimentary tube in which digestion takes 
place. As the precediug description refers to it 
chiefly in the perfect insect, it is necessary to add 
a few particulars in relation to its modifications in 
the larvte, and the changes produced upon it by 
the phenomena of metamorphosis. When the latter 
is incomplete, not altering materially the external 
aspect, it is found, as might be expected, that the 
canal remains pretty uniform in all the different 

* The iDBecta m question coOBtitute the genus Brachinia, 
same specjea of which are naliiea of Britain ; but thia Hugalai 
means of defence ia best nitneued in foreign Bmchini, of 
larf^er climenHiooH, a few dischargee from which cause such a 
burning seneation, that it is neceisanry lo let the animal escape. 
The Ameriean genus Oiosna, Apliona, and some of the Faiini 
HkewtBC, p«BKsa this remaikable piopert;. It has also been 
attributed to tbo Teiy commoa Anchomiaus piaiinus, but if 
ri^jhtly, it m^y be said scarcely to know its Use, for few hare 
a eiplosions. 
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Stages of developmeat. Tim striliiiig ciianges 
OQtwnrd appeerauce implied by the terms eomplat© 
metamorphosis, prepare us to expect some con 
spondisg alteration in ititciiial organs, and this, i 
cordingly is found to be the case. The proportii 
of tbe dilForent parts ore not only diiferent, but 
some of tbe parts found in tlio perfect insect 
wanting in ibe larva, ivbile others exist which dis- 
appear ill the final stage. Such changes are indis- 
pensable when the larva lives on one kind of food, 
and the imngo on another, (as in th« LcpidoptcrEh 
fir exainplej) but they likewise occur in cases when 
the food is the same in both conditions. In the larvi 
of the carnivorous Coleoptera, for instance, which 
equally predaceous with the mature insect, the onl] 
distinguishable parts of the alimentary canal 
esophagus, a minute crop, a chylific ventric 
a small gut — the ventricle being perfectly smooth 
externally. To what an extent this differs' from the 
canal of the imago, will appear from a comparison 
with that of the common Tiger-beette (C. campestria), 
formerly described, and figiircd on Plate 1st, fig. 2. 
Many instances of it being comparatively short in the 
earfy stages, are to he found in the same order, but 
in none is this more notable than among the phy- 
tophagiius Lamellicorn beetles. That of the lai'va 
scarcely exceeds the length of the body, all the sub- 
□rdiiintc ports being absorbed (so to speaV) by a 
capacious stomach filling nearly the whole of the 
splnehnic cavity. This expansive ventricle, after the 
lodt metamorphosis, becomes narrow, its component 
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parta more distinctly defined, and so much elongated, 
that the wholo digestive tuhe exceeds from six to 
twelve times the length of the body. The changes 
which it undergoes in the progreasive deTelopments 
of a Lepidopteron, (Potitia Brauicee, the common 
cahbage-butterfly,) as traced hy M. Herold,* are 
principally the following: In the Caterpillar there 
is a very short esophagus, with sahvary vessels ap- 
pended to it; an estremely large cylindrical stomach, 
and a short intestine, succeeded by a wide but short 
ctecum. Shortly after the chrysalis is formed, the 
esophagus is foand to have become longer and more 
slender; the stomach to have dccrensed greatly, 
both in length and diameter, while the intestine is 
elongated, and tlie cKcura terminates in a pretty 
distinct rectimi. As the chrysalis becomes older 
farther changes ensue, and about eight days from 
the time of its assuming that form, the sucking- 
stomach can bo discerned, and the stomach begins to 
separate into two portions. These changes are more 
sensible when the butterily is on tho point of being 
disclosed, and after that event the esophagus is 
very long and slender ; the sucking-stomach in the 
shape of a large vescicle ; the stomach double ; and 
the intestine very long and convoluted. Analogous 
changes take place in many other tribes, into the 
consideration of which we cannot now enter. 

To what has been swd respecting the anatomical 
features of the great alimentary organ, it may be ad- 

* EnlwicVelutig-Geschichle ilcr Sclimetlerlinge, &c, 1 I'oL 
Ho. CbsscI und Matburg, 1B15. 
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visablo to add some furtlier explanation relating b 
the physiological functions ot its respective partai] 
besides the incidental notices on this head already 
given. The food to be tran.smitted through its 
TsriouE chambers, if of a solid substance, undergoes 
a process of mastication by the oral instruments ; but 
this process is not in all cases equally complete. 
Many predaceoua kinds, particularly among the Cole- 
optera, masticate their food very imperfectly, merely 
dividing it into such pieces as admit of being swal- 
lowed. Further mastication is doubtless rendered 
unneceaaarj in th^ir case by the presence of a 
gizzard where the trituration is afterwards per- 
fected. Raptorious species destitute of the organ just 
named, (such as Uragon-fiies) thoroughly comminute 
then: food before swallowing it Solid vegetable 
matters are of course always considerably reduced in 
the month; but those insects which feed on green 
leaves, particularly the caterpillars of Lepidoptera, 
swallow the small pieces they detach almost or en- 
tirely unchanged. In suctorial insects, as well as 
those which have been termed Lappert (the Stag- 
beetle is an example), mastication obviously becomes 
superfluous. 

But it is not the mechanical action of the trophi 
(as the oral organs are sometimes called) alone that 
the food is subjected to in the mouth ; it is here that 
it mingles with the secretions of the salivary vesseb. 
These secredons consist of a whitish, frequently b 
purely hyaline fluid, said to he of an olkaliu' 
The intermiKture, to adopt Burmeiatei's M'ords, 1 
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a tbreefold porpose: Ut, The mechanical dilution of 
the nutriment; 2d, to esercise a chemical effect 
upoD it; and 3d, a dynnmical eiFect; or, in other 
'words, to change the food into such a state that the 
requisite nutrimeDtal substances can be separated 
from it. The chemical properties of the saliva have 
but little investigated; that their action is 
powerful may be conjectured trom tlie pain and in- 
flammatioB produced by the puncture of a Culex or 
Tabanus, which ia almost wholly occasioned by the 
saliva injected into the wound. The effect it has 
upon the leaves eaten by caterpillara is to make 
them almoBt immediately lose their colour, and 
assume a dirty brownish tint, Humboldt aittrms 
that the ealivaof serpents of itself suffices to change 
the flesh of recently kilted animals into a gelatinous 
substance, and that it is for that reason they lick 
their prey all over before they swallow it. Bar- 
meister is of opinion that it has a similar tendency 
in insects; at all events, there am he little doubt 
that its effects are not limited to a simple lubrication 
of the parts of the mouth, or a mechanical solution 
of the particles of the food. 

Afler passing through the esophagial tube, the 
alimentary matter reaches the crop, where it remains 
for a time, and acquires a softer consistency by im- 
bibing the pecuhar juice with which this cavity is re- 
plenished. This jaice is nearly transparent iu her- 
biTorous insects, but dark and fetid in the camivora, 
«s 13 often experienced by insect-collectors, for it 
is this matter which the animals so frequently dis- 
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gorge when handled. It is ejected bj an antiperi-- 
staltic movenient of the viscus. When the crop is 
succeeded by a gizzard, the food is soon urged, in 
small quantities at a time, into its opening, where it 
is subjected to the action of the teeth or homy 
ridges which cover its interior. The effect of this 
grinding process is so decisive, that it is in a short 
time reduced to a homogeneous pulp, which is called 
chyme. When the gizzard is wanting chymifaction 
takes place in the crop. But the chyme does not 
attain the highest degree of elaboration, till it has 
been for a time in the chylific ventricle. Mere it 
generally assumes a deeper colour, and the chyle is 
separated from it. The latter is a thick liquid of a 
whitish, brown, or greenish colour, and is found un- 
der a microscope to consist of minute globules. Its 
production is the grand object to which all the pre- 
vious processes tend, for it is the substance which 
forms the basis of all the nutritive fluids. An 
intermiTture of bile has always been regarded as 
esacotial to its nature, and in the case of insects 
this ingredient has long been supposed to he supphed 
by what were formerly described as the bile-vessels. 
But several eminent physiologiata have lately enter- 
tained some doubts on this subject, from observing 
that the so called biliary vessels empty themselves at 
a part of the canal behind the place wlicrc the chyla 
began to be absorbed ; that their contents, when 
analysed, have little resemblance to gall, but consist 
in a great measure of uric acid; and that many in- 
sects have other secreting organs which empty them- 
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selves into the canal in front of tLe eliylifying por- 
tion of it. In support of the older and more gene- 
rally received opinion, that the function of these 
vessels is analogous to that of the liver, it is alleged, 
that by their insertion in the intestinal canal they 
rorrespond to the gall-secreting organs of other 
animals ; that there is often a Lladder-sltaped dis- 
tention where they join the eaoal, forming a kind of 
gall-bladder; that the vena porta which condiicla 
the blood to the liver takes its rise from the fatty 
matter mthin the ventral cavity, as is the case with 
the vessels in question ; and that the liver of closely 
allied animals (euch as crabs, and annelides) consists 
likewise of such vascular appendages to the intes- 
tine.* Amid these conflicting sentiments, a mixed 
opinion best harmonises with the facts, and such 
baa accordingly been adopted by Meckel, Tiedemann, 
J. Miiller, and Burmeister ; vb. that the vessels in 
question bare a double function, sometimes secret- 
ing bile, at other times urine. Whether they secrete 
the one or the other probably depends on the point 
of their opening into the canal being within the 
region of the cbytific ventricle, or posterior to it. 
In these circam'stsncee, the name suggested by M. 
Aadouin might be advantageously substituted for 
the present, for the most accurate knowledge we 
now possess of the functions of these vessels thus 
proves them to be urino-biliari/. 

The changes which the alimentary substances 
undergo in the part of the canal behind tho ii 
of tlie vessels just spoken of, depeni 
* fiurmeiuer'a Manual, p. 37 >. 
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n its Jengtli, When very short the chyrae 
contained in it afTords no chyle, as iniiy be obserTed 
in caterpillafB ; but when of great lengtli, there is 
no doubt that the chyme ia further elahorated, and 
chyle Beparated, just as it was in the cliylific ven- 
tricle. It is scarcely possible that the small egg- 
shapetl ventricle of the Lepidoptera could separate 
all the chyle necesanry for the support of life, unless 
tudod by the long intestine ; neither could n-e see 
any necessity for tlio elongated and often convoluted 
shape of the latter, if its only use was to convey the 
unasstmilating parts of the food to the rectum. 

The progressive advance of the alimentary bolus, 
which we have thus traced through the canal, is 
caused by a distinct peristaltic motion, as strong, con- 
udering the relative aize of the animals, as among 
the vertebrata. This alternate contraction and ex. 
pansion is most observable in the crop and gizzard, 
which are snpplied with the strongeBt fasciculi of 
muscles, and gradually becomes fainter towards the 
anal extremity. 

In the higher animaJs, it is scarcely necessary to 
remind the reader, the chyle is absorbed from the 
alimentary canal by the lymphatic vessels, and con- 
veyed to the venous htood, with which it repairs to 
the lungs or gills in order to be oxydiscd. No such 
conduits as absorbent vessels or veins existing in io- 
BBctB, the chyle merely transudes through the pnrictes 
of the digestive tuho into the cavity of the body, 
whence it finds its way to a large cyllndrJoal canal 
placed near the back, Irom which it receives so im. 
pulse which conveys it to different parts of tlie body. 



This leads to the consideration of the second great stL-p 
in the process of nutrition, or what has been called 

T!ie Circulating Sytlem. Scarcely any point in 
the anatomy or physiology of insecls has excited 
so mach interest and attention as the moremcnta of 
the nutritive fluid, and the nature of the organ by 
which its tnotioDS are produced. The niogt oppoute 
opinions on the subject have been maintained by 
diiferent observers, and it is only of late that evi- 
dence has been obtained of a sufficiently conclusive 
nature to establish the fact, that there is a trans- 
lation of the blood, which ■virtually amounts to a 
kind of circulation, although it is very imperfect when 
compared with that of vertebral animals. 

The organ which gives the impulse to this circu- 
latory movement is named the dorial netscl. It ex- 
tends along the back from the head to the anus, 
lying only a short way beneath the integument, and 
consequently above the digcKtive canal, from which 
it is separated by a layer of fatty matter, (See Plate 
II, IJg. 1. o, o, o.) When examined in a living 
insect, (it is beet seen in a larva with a smooth 
transparent skin,) it is found to have a regular ex- 
pansive and contractive motion, by means of which 
a fluctuating movement is communicated to the con- 
tained fluid. The whole organ, therefore, somewhat 
resembles an artery, although it is in fact the repre- 
sentative of the heart in this class of animals, and 
is frequently called by that name. In its general 
shape it is commonly more or less fusiform, widest iu 
the abdomen, and diminishing towards the head. As 
it necesfiarily follows the contour of the body, it ii 



usually straightest in larvie, (partioiilarly in cater- 
pillars,) and in the imago it curves downwards 
between the thorax and ahdonien, to enable it to pass 
through the narrow isthmus by whicji these parts 
are united. On close examination it is found that 
the coats of this vessel are composed of two mem. 
braneSj the exterior of which is dense and muscular. 
Such at least appeared their composition to Strauss, 
hut Mr. Newport detected a third membrane of an 
extremely thin and delicate texture. 

The greater portion of the vessel contained in the 
abdomen, consists of a consecutive series of chambers 
or ceils, separated from each other either by single 
or double valvules, which permit the transmission of 
the blood fi'om behind forwards, or in the direction 
of the head, but prevent its retrograde motion. " A 



little behind these valvules, on 
chamber, there is a transversi 
having a semilunar valvule iiite 
the blood 10 enter the organ i 
The number of the cells vari. 
species, 



both sides of each 
opening, likewise 

[lally, which allows 

id opposes its exit. 

s according to the 
r rather the families. M. Strauss found 
le Melolontha vulgaris, M. Bumioistcr five 
in the larva of Calosoma Sycophanta, while M. J. 
Miiller discovered only one in Phasma ; but in this he 
was probably mistaken, However this may be, the 
organisation in question explains at once the pro- 
gress of the blood in the dorsal vessel, and the reason 
of it being always filled. For when the hinder cell, 
which is usually shorter than the others, and which 
we shall suppose full of blood, contracts, the fluid, 

ningvessel, is forced 




to escajie, and fiiids uo other passage but that mad« 
for it in front by tho yielding of the valvules wLich 
separate it from the second cell. Into this, therefore, 
it passes ; hut, at the same time, the preceding dilates, 
and the blood contained in the intestinal cavity presses 
against the lateral valvules, which yield and permit it 
thus to enter by the openings which they protected. 
The same process is repeated hy the second cell, then 
by the third, and so on ; the blood thus traverses 
tliem all by regular jerks, without any of them being 
ever left completely empty."* 

This process will be 
better understood from 
on inspection of the an- . 
nesed figures, after a 
drawing by Mr. Bower- 
baiil<, with his accom- 
panying cxplnnation. t 
Fig. 1st, a, a, represents 
two chambers of the 
dorsal vessel in their 
greatest state of col- c 
lapse, when the point 
of the lower valve is 
seen closely coni]ircssed 
wthin the upper oae. 
At the commencement 
of the . 
blood V 

from the lateral opcr- 
• Ucord. Inlro, II. 73. + See Enlomol. Mpg, I. VI II, ElO. 
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toreB, (fig. 2, li.) and, at the etaao time, tlic Btream 
in the centre commences its ascent, as indicated in 
the drawing by arrows. When the chambers have 
attained their greatest state of cspaosion, tlie sides 
of the lower vbItd are forced upwards by the in- 
creased flow of the blood from the section below the 
valve, the lateral openings arc closed, and the main 
current of the blood is projected through the two 
■valves, as shewn in fig. 3, a* 

To each side of the abdominal portion of tlie dorsal 
■vesselj or that which is divided into separate cham- 
hers furnished with valves, aro attached several flat 
triangular muscles, the points of which are fixed to 
the dorsal plate of the abdomen, (Plate III. fig. 1,A.) 
These were called by Lyonnet, rather fancifully, the 
win^s of the heart, and their object is to reUun that 
organ in its place, and probably to aid its contrac- 
tions and expansions. When of sufficient length, (aa 
in the example figured,) they adhere immediately t« 
the arch of the abdomen, but when ehort, their attach- 
ment is by means of a supplementary band of fibres. 

Aa the part of the dorsal vessel, to which these 
remarks refer, is regarded as the true heart, so the 
anterior portion, which is a simple continuous tube, 
may be considered as representing the aorta. It 
commences where the valves and lateral muscles 
terminate, passes through the thoras, and terminates 

• A section of the dorsal vessel is likewiae shewn on Plate 
HI. fi^. 2, a, a, a, interior wbFIb witb tbeir circular librce ; 
b, k, Ihe lUeml or auric ulo-ventrii'uliir s]icrturc> 
lunar voire ; d, d, iDterventiiEukr valve*. 
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where tbe esopliagua enters tlie mouth, either in a 
simple opening, in two or three hranches, or in a 
numerous series of small ramifications. Its te.xtiire is 
more delicate than tliat of the propulsive portion ot* 
the organ, and it hecomes gradtislly narrower as it 
approaches the head, (Plate III. fig. l,c, rf.) 

The pulsations or alternate contractions and e.\' 
pausious of the dorsal vessel, in other wonla, the 
beating of the heart, vary greatly in number, within 
a given time, in different individuals, and even in the 
same individual, according to its stage of life and the 
temperature. It is roost rapid in caterpillars, and 
slowest in the perfect insect. In the former, at an 
ordinary lempeiatuie, it has been observed to pulsate 
from thirty to forty-eight times in a minute ; and 
when the beat was increased, the pulsations became 
so rapid and irreguJar that they could not be counted. 

Much uncertainty still exists with regard to the 
manner in which the blood is convoyed to the diffe- 
rent parts of the body after it is discharged from the 
heart. It is found to pervatle the abdominal cavity, 
and to penetrate to all the extremities, witliout ex- 
cepting the antennse, legs, and wings. Distinct cnr- 
renta have been noticed in these nierobera, apparently 
with a well defined course, but no blood-vessels can 
be Boid to have been any where detected. This 
estravascular motion of the blood is thought by some 
to be necessary to the adequate performance of the 
corporeal functions in insects, as tlie tunics of a vessel 
formed round it might interfere with the due deposi- 
tion of osygen. Nor, as Burmeister states, is the 
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case witliout & parallel in tlie anima! economy, for in 
the membranes of a developing embrj'o, the blood 
originally flows without vessels. 

With regard to the blood itself, it generally appears 
quite colourleas, or slightly tinged with green. Its 
motion can be discerned only bymeans of the globules 
which it contains, although these, also, are more or 
less transparent. The globules are very minute, hut 
in this respect they vary much. Those of the cater- 
pillar of the goat-moth are described by Lyonaet as 
three millions of times smaller than n grain of sand ; 
while those o^ Agrion PueUa, according to Cams, are 
larger than the globules of the human hIoo<l. Their 
general dimensions may bo stated at from the 200th 
to the 2,?0th port of a line in diameter. 

The mechanism of the dorsal vessel, and the man- 
ner in which it works, were first rightly understood 
by Dr. Cnrus of Dresden, who made bis discoveries 
knon-n to the public in 182G. Much additional light 
was shortly afterwards thrown on the subject by M. 
Strauss, in a work published at Paris in 1 828." The 
earlier anatomists had observed its pulsationB, and 
investigated its structure with much care, hut were 
unable to come to any satisfactory conclusion re- 
garding its functions, chiefly from tlie ciicumstance of 
supposing it to have no opening in any part. Lyonnet 
conceived it to be designed for the purpose of secret- 
ing a substance for forming the nerves. Cuvier, also, 
after a pains-Caking investigation, concluded that it 
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was ft secreting organ, although he did not determine 
the nature of the alleged secretion. Other opinions 
have been advnnced on the subject ; but probably M, 
Leon Uufouris tbeonlyeminent entomotomist, of the 
present day, who dcniee the existence of any kind of 
drcnlation in insecls.* 

Reipiratory System. — The necessity for the Wood 
being placed in communication with atmospheric air 
before it is adapted for assiiDilation with the organic 
mass, is aa indispensable among insects as any other 
class of animals. We accordingly find an intricate 
and highly developed system of vessels, pervading, in 
n multitude of ramiijoations, every portion of their 
frame, in a manner very similar to the distribution of 
the blood-vessels in quadrupeds. The relations, in- 
deed, between these two systems, as they subaist in 
the vertebrate, seem, as has been well remarked, to 
be completely reversed in the ease of insect* — in the 
former the blood is tho moving and pervasive element 
— in the latter it is the air. Tho sanguineous fiuid 
bathes almost every part of the cavity of the body ; 
and being too languid to repair, with sufficient rapi- 
dity, to a given point to receive its vital principle, it 
it provided that the latter should be conveyed towards 
it ; and this is done so effectually, that it can be im- 
parted, with equal facility, wherever there is a mole- 
cule of the blood to be decarbonised. 

The organs of respiration may bo conveniently 
considered, as has been done by Kirby and Spence, 

• Lacorf. Intro. II. 6fl. IK•I>^ (3.) 
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uuJer two heads, viz. tlie exieraal organs hy wliicli 
the air is admitted into the body and expelled from 
it, and the internal ones by which it is distributed. 

The former differ according as the place inhabited 
ia land or water ; in other words, according as the 
air is received directly, or through the medium of 
another element. 

Nearly all insects inhabiting the land and the air, 
as well OB the amphibious species {Dytincido!, ^e.), 
receive their supply immediately from the atmosphere 
which surrounds them on all sides, and it is admitted 
by apertures named spiracles or stigmata. These 
are small perfoi'ations, commonly of an oval or 
rounded form, placed along the lateral margins of 
the body. In number, and almost every other re- 
spect, they vary greatly, hut their arrangement is 
always symmetrical, one on the right side, and 
another on the left ; each segment, for the most part, 
being thus furnished with a pair. {PI. III. fig. 3.) 
They never exist in tho hea<i, and there are never 
more than two pair in tlie thorax, consequcnUy tho 
greater number are to be foimd in tho abdomon. 
They are usually surrounded by a horny ring, and 
their aperture can be closed at the will of the insect 
by means of a muscular apparatus. To enable it to 
do this more effectually, the mouth is sometimes 
furnished with plates which close hko shutters, or it 
is fringed with hairs, cilite, &c. Two of thcii most 
simple forms are represented an Plate III. figs. 4 & j, 
A more complicated structure is exhibited by the 
hinder stigmata of Dytieevt marginalia, (PI. III. 
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fig. C,) which appear wlien open, like a membrane 
torn longitudinally uot for from one of tlie titles, 
leaving jagged and deeply divided edges, beset with 
pencils of hair. In other cases the aperture is filled 
by a cellular membrane drilled with small holes for 
the passage of the air, as in the common cockchaffer, 
(PI. ni. iig. 7). In the larva of the water-beetle 
mentioned a few lines ahovSj a circular membrane 
is stretched otcc the valvea, ornamented with con- 
centric Konea of dilfcrent colours, and having a cir. 
culnr ai)erture in the centre, (PI. III. fig. 8.) Other 
peculiarities presented by these pneumatic orifices are 
to be found in species belonging to the difierent orders. 
Many aquatic insects have a special provision for 
introducing the air more readily into their system, 
which is rendered necessary by the difficulty they 
would experience in bringing their spiracles into con- 
tact with it. This generally consists of an elongated 
anal tube, sometimes naked at the extremity, hut 
more frequently surrounded with baira or branched 
rays, often exhibiting a very bcautifnl radiated ap- 
pearance. It is pushed upwards to the surface 
while the body of the insect continues submerged, 
and admits the air at its extremity, an operation 
much facilitated by the rays alluded to, which have 
the power of repelling water, aud diverge on all sides, 
thus leaving a free space for the influx of the iiir. 
Appendages of this nature are chiefiy found among 
the Diptera, and will, therefore, be fiirther noticed 
in describing that order. A common species of 
another order, Nepa cinerea, possesses two respir- 
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fttoty tubes, wliicli were aot properly understood till 
expfained by M. Leon Dufour. Externally they liove 
the appearance of an oTipoaitor, and have often been 
mistaken for such, although they exist lu both sexes. 
Each is composed of two pieces, grooved internally, 
and meeting each other very closely at the edges, 
thus forming an elongated siphon, which introduces 
the aic to two spiracles placed at the termination of 
the two principal uir-tutM;s running along cEich side 
of the body. In this and analogous instances, the 
other spiracles have become obsolete, their functions 
being superseded by another kind of mechaniBm. 

In the cases hitherto alluded to, whether relating to 
terrestrial or aquatic insects, the pneumaticmechanism. 
is adapted for the admission of air from the atmos- 
phere ; it is next to he considered as fitted to separate 
and imbibe the air which is mechanically mixed with 
water. The species possessed of such an apparatus 
arc as exclusively aquatic as fishes, and the apparatus 
itself is quite analogous to the respiratory mechan- 
ism of these animals. The GiUi or Branehi/e are pro- 
cesses of the epidermis, projecting from the body in 
various forms, commonly resembling Lairs or leaves, 
and completely filled with dehcate tracheae. The 
exterior membrane ia so fine as to allow these to be 
seen tluYiugh it. The manner in which the air is 
estrflcted by their means b founded on the foCowiug 
law of organic chemistry, recently discovered by M, 
Dutrochet. If we enclose a liquid or a gas in a 
cavity with permeable coats, a bladder for example, 
and plunge this bladder into another liquid or gaa 
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of a different natnre or density, two contnry cnrrents 
are established through tlie siile« of the bladder, 
the one conveying tLe liquid from wttLoat into iLc 
latter, and ihe other having an opposite effect Gases, 
beudea, hare ihia pectdiarily, that if we enclose a 
raixtore, in certain proportions, of oxygen, carbonic 
acid, and asote, and plnnge the bladder containing 
it in water Laving air in solution, the two currents 
•atabliehed in the manner mentioned, coutinne till 
there remain in the bladder only oxygen and azote 
in the proportions which constitute atmospheric air. 

" This double pbenomecon takes place equally 
well through a living organic tissue and an apparatus 
employed for experiment. According!;, it is easy 
to perceive, that if some of the air-tubes of an insect 
were to become external to its body, and floating in 
the water, the carbonic Bcid which iLey contain 
after the blood has been decarbonised, will escape 
through their walls, and be replaced by the oxygen 
of the mr which is mingled with the water. This, 
in fact, is exactly what takes place with branchie. 
wbic!) are nothing else than tracheae dosed at tlie 
extremity, and contained in a membrane remarkalily 
permeable. These tubes extract the oxygen froni 
the water, rejecting at the same time the carbonic acid 
they contain ; and the air enclosed in the interior 
trachete, thus become fit for the support of life, acts 
in the same manner as in aerial insects."* 

Branchiie are not known to exist in any insect 

* LaconL Intro, i 1' Ent. II. 91. 




after it has readied its perfect state ; nor in pupn^ 
except among the Diptera ; but they are found in 
the larvie of all the onlerSj except the Orthopti 
Hymenoptern, and Hetniptera. They : 
the form of approximating fasciculi of hairs, or broad 
tliin plates, variously lobed and divided on tlio ed; 
The former are most common, and may be 
in the larvm and pupa of common gnats; the lattt 
in the larvfe of wbirlwigs (Gyrinus), EphemenB, 
PhryganidsE, &c. In Dragon-iliea, the small ieaf-like 
tracheal plates are placed in the cacum, where 
water in alternately admitted and ejected, serving the 
double purpose of supplying the air-pipes and aiding 
locomotion. 

These appendages ace usually kept in a state of 
contioual and intense agitation, probably for the pur- 
pose of always bringing around them a new supply 
of fresh air. When placed in expanded plates along 
the roargins, their continual undulating motion must 
assist materially in maintaining the cquilibrinm of the 
body and facilitating moyement in the wate 

When the air has found admission into the body 
of the insect by one or other of the va 
above described, it is received by the 

TracheoB or Air-tubes. — These are ramose tube*,' 
opening into a spiracle, or originating from a branchia, 
and spreading through all parts of the body. As no 
insect can exist without air, and as these are the only 
channels by which it can be distributed, they are in 
no case deficient or imperfectly developed. The 
manner of their distribution is so varied as to pre- 
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clade the attempt to describe it in every particular case; 
bnt tlie normal or prevailing arrangement is nearly 
tlie following : — All tbe minute internal rainificationB 
eoBTcrge into several trunks, which gradually become 
wider till they debut on a apii'acle. Tracing the course 
of these trnnks upwards from the spiracle, they are 
generally found to divide into two principal branches, 
one of them becoming ramilied ad infinitum, the 
other of a more uniform diameter and running across 
to unite with a similar one from the opposite side. 
A more complete union, however, is established 
among oil tbe principal branches, by two longitudinal 
trunks extending the whole length of the body, one 
on each side, not for from the margin and parallel 
with it. These are nearly of the same diameter 
throughout, and intersect tbe transverse branches not 
far from their origin. This continual anostomoeis 
provides for the utmost freedom of conveyance in 
every direction, and places the stigmata on opposite 
sides of the body in direct communication with each 
other. In addition to tlicse there is sometimes a 
longitudinal tube in tbe centre, and in certain instances 
there are not fewer than five or six running length- 
wise. Some of the principal longitudinal tubes give 
oif branches to the legs, and a considerable number 
enter the cavity of the bead.* Altbougb the trachete 

■ To iUustrato the disltibulion of the air-TeasEla, we liavc 
given a figuie of those of Nepa emerca ailct M. L^n Dufoui, 
See Fl. III. Iig. 9, in irliich n, a, a, represent tlie lalecal spi- 
raclM^ ia tbia io^tanue obsolete, because the uii is admitted 
by terminal lubes; i, b, central Bpiracles, at the base of the 



on different sides of tLe body generally commimicat 
with eacli other in the mnnncr indicated, there 
not wanting instances where such a. union cannot 
traced, TSia, according to M. Lfon Dufour, 
case with the majority of the Hemi[itera, the reHpiM- 
ratory arbusclcs on the one side appearing quite 
independent of those on the other. 

On examining the structure of the tracheal tubes, 
we observe, first, an outer membrane, smooth and 
transparent, and seemingly without fibres ; then a 
very deUcato cartilaginous filament of a pearly white 
colour, twined spirally round, and forming a tube 
like the windpipe of the superior animals, 
which there is a thin membrane adhering closely 
the spiral filament. The outer membrane is 
monly colourless, but occasion (illy it is brown, red, 
or blnck, and, in such cases, the ramificBtions of thi 
vessels can be followed more easily. The pearl- 
coloured filament, also, in recently dead Hpecimena, 
aflbrds a similar advantage, as it makes the vessels 
shine, while the ^r continues in them, like branches 
of arborescent silver. 

Besides the tubular trachete, others are occasionally 
to be met with of an entirely different character, 
which have received the name of vesicular air-Denelt. 



luul tubes; it, e, r, tninka closed at tbeireitremil; i e.ablad- 
ilerlikebag, receiving nbnncii iVom tbe longiCudina! IrHchea; 
/,/,/, ItachefodeBigned to BupplylhotegmitiB, wings, and roar 
posterior legs ; g, S\ *< ^t tracheal bi^ belonging to the thonuc ; 
*, *, tracheiK of the anlorior leg*; I, I, ttnchee to »upplj the 
head ; n>, part of the head ; o, bs»e of the legniiDB. 
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These we, properly, only distended tubes, assuming 
the form of pneumatic bags, iufl&ting wlion the air is 
admitted to Uiem, and becoming flaccid when it is 
withdrawn ; they are to be found in nearly all the 
orders, but are most aumeroiis and conspicuous among 
the Orthoptera. In Trvxalie naautut no fewer than 
twenty exist in the abdomen, of an ovoid sliapc, and 
lying transyersely, ten on each side. They are so 
much developed in certain Diptera,, (^Sip-phidre, Taba- 
nidae, &c.) as to make the abdomen appear transpa^ 
rent, und as it were yitreouB. Their principal use 
is probably to diminish the specific gravity of the 
body, and thereby increase the power of tiiglit ; at 
all events they will he attended with this effect, and 
they have, in fact, been chiefly observed in the spe- 
cies which are longest and most frequently on the 
wing. When the tracheffi, instead of ramifying in 
the usual manner, interlace each other, and unite 
into matted bundles, as they have been observed to 
do in certain Coleoptera and Hemiptcra, they form 
what have been termed by L6on Dufour parendiy- 
maloiis IrachecB. In Nepa these are oblong bodies, 
placed immediately beneath the scntellnm, (PI. III. 
fig. 9, g, g,) free in the middle and fixed only at the 
ends, and may almost be supposed, when taken in 
connection with some accessory parts, to be a faint 
representation of an incipient pulmonary organ. 

The indefatigable Lyonnet has had the patience to 
coont the tracheal branchlcts of the caterpillar of the 
Cossus, and he detected 236 longitudinol ones, 133fi 
transverse, and 232 detached, so that the body of 
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that insect is permeated by 1801 oeriforous tubes 
large enough to be visible, anil it is probable that an 
eqad number exist so small as to elude the sight, 
even when assisted by the most powerful glasses. 
"Surprising OS this number may appear, it is not 
greater than we may readily conceive to be necessary 
for communicating with so many different parts ; for, 
like the arterial and venous trees which convey and 
return the blood to and from every part of tlio body 
in vertebrate animals, the bronuhis, (that is, the 
smaller ramifications of the tracheie,) are not only 
carried along the intestines and spinal marrow, each 
ganglion of which they penetrate and £11, but they 
arc distributed also to the skin and every organ of the 
body, entering and traversing the legs and wings, the 
eyes, the antcnnte, and palpi, and accompanying the 
most minute nerves through their whole coarse. How 
essentia! to the existence of the animal must the 
element be that is thus anxiously conveyed, by a 
thousand channels ao exquisitely formed, to every 
minute part and portion of it ! Upon considering 
this wonderful apparatus, we may well esclairo. This 
hath Gob wrought, and tkU i» the leork of hit kandt." 
Adipose tiiiue, and Secretions. Although the 
former of these is not in immediate cormectioD with 
any one organ more than another, but fills the 
splachuic cavity wherever it is not occupied by other 
substances ; yet it ao far bears a relation to the func- 
tion of digestion and tlic nutritive organs, that 



• Kirl>3' rtnd Siiencu's Introd. IV. 65. 
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may without Impropriety be noticed in this place. 
It consLste of a reticulated web, of a wlilte or yellow 
colour, the slireda of which, when examined by the 
microscope, are found to be constituted by small 
globnles of animal matter. It is more or less com- 
pact in different insects, and even in the same insect 
according to its age, being loosest and moat stringy 
in young individuala. It very neorly corresponds to 
the fat of the larger animals, but as chemical analysis 
has produced different results, its essential properties 
and uses cannot be considered always tlic same. 
Virtually, however, its uses may be regarded as two- 
fold ; first, to protect the yarious organs by forming 
a soft and clastic bed, which retains them in their 
place, and prevenU them coming in too close con- 
tact with each other ; secondly, to atford a certain 
degree of nutriment when the insect is not in a con- 
dition to receive food. In tlie latter case, it eiactly 
corresponds to the store of fat found in hybcmating 
mammalia, when they go into their winter quarters. 
It is pai-tjcularly plentiful in the caterpillars of the 
Lepidoptera ; as they go through their various meta- 
morphoses it gradually becomes more scanty, till it 
almost entirely disappears in the moture fly. It is 
hence naturally inferred that it supplies the requisite 
nutriment during the pupal sleep, and is gradually 
absorbed to aid in the development of the newly 
formed parts. Next to caterpillars it is most abund- 
ant in Coleoptera, Orthoptera, Hemiptei-a, and Neu- 
roptera ; or, speaking generally, it is more plenti- 
ful in masticating thon sucking insects. Some dis- 
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tinguLshed Physiologists maintain that the fatty masa 
is analogous to the liver ; hut its stnictui-e, alter- 
nate increase and decrease, and the presence else- 
where of what may, in certain cases, he (sonsidered 
as true biliary vessels, appear suihcient reasons for 
rejecting this opinion. 

Certain secretions having a direct influence on di- 
gestion have already claimed our notice while con- 
sidering that funclJon ; but there are others, which 
■lay ho regarded as the produce of digestion, eince 
extracted from the blood, to which wo have yet to 
refer; and their importance will be judged of when 
it is mentioned, that it is almost entirely from them 
that we derive all the insect products which we have 
converted to our own use. Of those Sili; may well 
be regarded as the most valuable, since it has become 
neaily as essential to our own purposes, as it is to 
the economy of the animals which produce it. The 
vessels which secrete it resemhlo the biliary ves- 
sels in shape, but are usually much larger, (in the 
silk-worm they are about a foot in length,) consist- 
ing of two tubes, which unite at the extremity, and 
open into a small perforated filiform organ, com- 
monly placed between the palpi on the under lip. 
This is named the tpinneret, and the siae of its aper- 
ture determines the thickness of the thread.^ The 
fluid, before it comes in contact with the air, is vis- 
cous and transparent in young larvee, but thick and 
opaque in mature ones. It is found by chemical 
analysis to be chiefly composed of a gummy matter, 
a small portion of another substance resembling waXj 
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■nd a little coloured oil. It may be placed in boil- 
ing water without undergoing any change ; the most 
highly concentrated acida are required to dissolve it. 
Except in one instance, (the female of the great 
aquatic beetle, Hydroui pieeus,) this secretion is 
found only in larvie, and in tlieae the spinneret 
is usually situate in the mouth ; but iu the larrce of 
Mt/rmdion it is in the opposite extremity of the 
body, like the spinning apparatus of spiders. This 
is likewise its position in the beetle just alluded to. 
To the accretion of poiton, and the beautifully 
constructed instrument by which it is injected into 
the body of an enemy, insects are indebted for one 
of the most ciTectual means of defence which has 
been assigned to any kind of animal. It is limited 
to the Hymenoptcra, and among these we are moat 
^miliar with its effects in bees and wasps. The 
poison is contained in a round or ovate bladder, lying 
7ery near the hinder estremitj of the abdomen, and 
is discharged into the sting by a narrow duct. It is 
secreted by two very slender twisted vessels, which 
sometimes unite {as in the hive-bee, jipia nieUifiea,) 
into one tube at a little distance from their insertion 
into the bladder. The fluid is sharp and corrosive, 
and it is unnecessary to refer to the experimenla of 
Beaumur to prove that it is the cause of the in- 
ftammaUon and pain attending a puncture of the sting, 
Tt;e mere mechanical division of the tissues by b 
line a point, would 
either, as may be as 



comparatively little of 
aiiied by making a puncture 
is t^e hand with a needle. The venom is a trans- 
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parent fluiJ, of ft sweetiah taste when first applied b 
the tongue, but speedily producing a sharp burning * 
sensation. Its cheraicBl properties have not been 
properly examined; but according to Fontana, it is 
Boluble in water, and when alcohol is added to the 
solution, it is precipitated in the form of a white 
powder, which converts vegetable blue into red. 
Its action is so powerful, that the writer just named 
calculates that a grain in weight would kill a pigeon 
in a few seconds. 

Allied to the preceding, are the add secretions of 
ants and a few other insects, which, however, have 
not been traced to any special secreting organ, but 
seem to be diffused throughout the system. Vaquelin 
aud Fourcroy conceived the fonner to be composed 
of acetic and maiic acid, but Suensen has recently 
demonstrated that the earLcr chemists were correct 
in regarding it as of u peculiar nature, and that ih© 
name Formic acid ought therefore to be retained. 
Beraeliusgives the following analysis of it; hydrogen, 
2, 84 ; carbon, 32, 40 ; osygen, 67, 76. It is some- 
times ejected by the anus ; and Lacordaire affirtnSj 
that in tropical countries ants are to be met with 
(Ge?i. Ponera) armed with stings, which inflict U 
painful a vv'ound as those of bees. Gallic acid has 
been obtained from the grain weevil, t^Calandra graU' 
aria) and what has been named bombic acid from 
the silk-worm. It is probably one of these that is 
employed by certain Lepidoptcra to loosen the end 
of their cocoons, when they wish to obtain egress. 

In the absence of special secreting vessels, the 
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fonctiDD IB Gometimes executed by tbe articulating 
membrane of the abdomen and limbs. Thus the 
waz, which U secreted by the neuters of the common 
bive-bee, ie elaborated by tbe delicate inembraiio 
wbicb poseea from the superior half of each ventral 
segment, and after describing an arch, unites itself to 
the preceding. The orange-coloured oil which exudes 
from the oil-beetle, (Meloe Proeeare^aeut,) ia secre- 
ted by tbe membrane which connects the tbigh with 
tbe tibia ; and esamples of a similar nature are not 
of unfrequent occurrence. The white fiiamentooa 
or cottonny substance which covers the body of many 
aphides, is probably of the same nature as wax, as 
well 08 tbe peculiar efflorescence observable on many 
coleoptera. The latter often forms regular designs 
on the surface, (as in Lixua, Cleonut, Eurycbora,) 
which can only arise from a particular disposition of 
the pores through which the sub5t£.(ice obtains a 
paasage. 

Lac, a substance of well-known utility in the arts/ 
as entering into the composition of varnish, sealing- 
wax. Sic, is the glutinous and semitransparent trans- 
udation of the Coceug lacca, which envelopes its whole 
body afler it has fixed itself to the branch of a tree, 
according to the manner of its congeners. 

An endless variety of teents are emitted by insects, 
some of which emanate from the fluids already alluded 
to, while others transpire in the form of invisible 
effluvia, from all parts of the body. Many of them 
are highly penetrating and diffusive, so that they can 
be felt at a considerable distance. Some of them are 
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estremelv disagreeable^ but others are of an opposi) 
description. In all cases, they probably serve more 
or less as' a means of defence ; for it b likely that 
even tlinse wliich ore agreeable to onr sensations, 
raay prove repnkive to some kinds of enemies. This 
is rendered the more probable by the emission of 
these odours (except in a few instances) not being 
involuntary, but under the direct control of the indi- 
vidual, and they arc seldom exhaled in great strength, 
in many cases not at all, except when it is disturbed. 
They appear also to serve as a guide to the sexes 
in discovering tlie place of each other's retreat 
The Coleoptera and Hemiptera afford the most re- 
markable instances of this property, and the latter 
have lieen ascertained by M. Leon Dufour to possess 
a special odoriferous organ. It is a purse-shaped 
bag, placed at the base of the abdomen, immediately 
beneath the viscera of digestion, secreting an oity 
fluid, which volatilises in the form of an invisibl 
vapour, and escapes by pores in the sides of the n 
thorax, between the insertion of the middle 
hinder legs. 

The only other substance which requires to be 
noticed under the head of secretions, is that very re- 
markable one which renders many kinds of insects 
luminous. It is not elaborated, however, by any sec 
of vessels appropriated to the purpose, but cosdats 
of a minutely granular mass, analogotis to the adipose 
tissue ; yellowish white, semitranspnrent, and 
pletely tilled with tracheae. The invesCigatio 
U. Macaire show that this matter is esGentially 
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posed of albumen. But as aibamcn U not luminous 
of itself, it must be combiuetl wiih a certain propor- 
tion of pliospborus, in order to produce the plienome- 
non in question. " Aa pliospliorus can only become 
.uminous by contact with oxygen, if we imagine it 
combined tvitb tbe fatty substance, or with its albu- 
men, reBpiratioD gives it luminoueness ; by means of 
respiration, oxygeu is deposited in the corporeal sub- 
stance, and each respiration tlierefore makes the 
beetle shine. Now, respiration bein°[ strongest during 
flight, it necesBarily follows, that the emission of light 
will also then be most powerful. In opposition to 
this, the ixinglesB state of the female might be urged, 
yet her short thicker body must contain more of the 
Aitty substance, and must therefore emit a stronger 
light than that of the male. Next to respiration, the 
circulation of tbe blood appears to have considerable 
inftuence upon the light, for we know that the sub- 
stance emits the light only when moist- As now, 
the blood fiows all round npon the fatty substance, 
this may be considered as the moisture, which helps 
to support the luminousness. Cams has also observed 
that upon each pulsation, and consequently upon each 
fresh wave of blood, tbe light shines brighter. He 
refers to this, also, the brighter shiuing of the female, 
as she constantly dwells in dark damp places. Third- 
ly, the nervous system may exercise a certain influence 
upon the production of the light ; for as it is the chief 
agent of all the voluntary actions of the body, it will 
also necessarily exercise an influence upon tbe volun- 
tary suppression of the light, if the tusect stop this 



mfluence fay checking respiration in the way in vhidki 
it causes the nerre to act upon the muscle in musca-) 
lar motion."* 

These remarka appear to barroonise with tlie prin- 
cipal facts which have been ascertained respecting 
this interesting phenomenon, and the natm'e of ths 
Bnbstance hy which it is produced. These facts are 
chiefly the following: — the light is auhject to the 
will of the animal ; it becomes more brilliant when 
its motions are violent; a certain degree of heat ii 
necessary for its display, and its intensity increases 
up to 40" E, when it becomes extinct, as it likewise 
does when the cold is at 10° R. ; oxygen renders ' 
more brilliant for a short limCj but soon estin_gui8h< 
it ; the same effect is produced more speedily by 
pirahle gaseSj and by placing it in a vacuum 
phosphorescence soon disappears after the death of 
the animal, hut can be restored hy warm water, oil, 
or alcohol ; galvanic electricity excites it ; and, finally, 
when the insect is kept for some time in the dark, 
the luminosity disoppenrs, but is restored by exposure 
to the light of the sun. 

According to the observations of M. Morren, pro- 
lessor of botany in tlie University of Liege, as detailed. 
by JJacordaire, the luminosity of the common Euro- 
pean LanipyridtH is increased in brilliancy by the 
peculiar structure of the corneous envelope of the 
phosphorescent matter. It is stated to be merely a 
continuation of tlie general tegument, become mucli 

* BumioiBter's Monunl of Ent. p. 497. 
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attenuated and cnpnble of beiug raised like a thin 
plate. " Its exterior face preaents a neUwork of 
hexogonal meshes, reaembling tLat of the epidermis 
of plunts. Each hexagon is convex, and has a conicul 
bair in its centre, directeil baokwarils. The rest of 
the surface is simply coyered with small asperities, 
and the opposite or inferior face is concave and smooth. 
Each of the luminous points is thus composed of a 
multitude of facets, luid forms on apparatus entirely 
similar to that which Fresnel has invented for the 
diffufiion of light, and which hears his name. When 
this corneous cap is removed, the luminous matter 
loses a great part of its hrilhancy. Every thing, in 
other rcspecta, is managed with a view to increase 
the light to the utmost. The largest and most regu- 
lar facets occupy the centre, and the smaller ones 
are placed at the sides, regularly decreasing in size. 
The hairs tend to prevent the dust settling, and the 
larva is possessed of a kind of anal brush, which it 
can employ in cleaning them."* 

The phenomenon in question is almost confined to 
the Coleoptcra, and among these to the families 
Elateridte and Lampyridte. About thirty himinous 
species of the former are known, and nearly 200 of 
the latter, four of which are indigenous to Europe, t 

Nebvoub System. — The important and singular 
department of the animal economy now to be briefly 
considered, is rather of a simple nature in insects, 

• Lword. Inlro. k V Enl. II. 147. 

t Eiamplea of botli trill 1« foiuid figured and described 
in our ColeopterouB Vol. p. 161-173. 
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optic nerves, wlijcli are tlie largest in the whole ht 
the moBt considerable nre the lateral cords uni 
the two ganglia in question ; their length is in pro. 
portion to the diameter of the esophagus, and as that 
b least in sncking insects, the two ganglia in these 
approximate almost to touching, but they are reniotc 
in gnawing speeiesj and the uuiting nerves ore pro- 
portionately elongated. 

The Bub-esophagiai ganglion (the cerebellum of 
Bunneister, or rather what is called the medulla ob- 
ionga by Mr. Newport, who regards the true ana- 
logue of the cerebellum to be entirely wanting in 
insects,) is commonly heart-shaped, or inclining to 
transversa], and lies at the hose of the cavity of tlie 
skull. Anteriorly it gives birth to several nervous 
stems on each side, which supply branches to the 
mandibles, maxilloe, labium, und the neighbouring 
muscles ; and, posteriorly, it gives origin to the long 
nerves which form the ventral chain. 

The latter is composed of either one or two equal 
nervous cords, and the maximnm of ganglia which it 
contains is eleven, in which case one is allotted to each 
segment Frequently, however, they are concentrated 
in the thorax, and the abdomen entirely deprived of 
them. The mode of their distribution is most regular 
in larvEe. Each of them sends off nervous laments, 
commonly amounting to three pair on each side ; those 
in the thorax supply the wings and legs, those of the 
abdomen themuscles with which its cavity is furnished, 
and the hinder abdominal one transmits branches to 
the organs of generation. When ganglia do not exist 
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in the abdomen, the nerves deBcend iii Jong threads 
from the thoracic knots. 

Mr. Newport, followingupadiscovevy of Lyonnet's, 
has lately made us acquainted with a delicate system 
of nervous branches appropriated to the respiratory 
organs, which lies above the ventral chain, foUowiDg 
it without intcmiption through its whole extent It 
consists of a very slender thread placed on the median 
line of the longitudinal cords, but not easily distin- 
guishable except where these are separated ; it then 
seems to spring from the inferior angle of each gan- 
glion, although, in reality, it passes above it. At 
1 that point it divides into two 
?nd laterally in opposite directions, 
n is visible in caterpillars, but in 
s there is a distinct one at each 
1 of the filet, especially in the 
lorves are most highly developed. 
Aa the changes which they undergo in the course of 
metamorphoses do not correspond to those that take 
place in the ventral chain, which always tends, with 
every successive development, to a higher state of 
concentration, Mr. Newport regards these nerves as 
forming a separate system, and he has named them 
the auxiliary, transverse, or respiratory nerves.* 

The preceding descriptions will be better under- 
stood by the illustrative figures on Plate IV. Fig. 1 
represents the nervous tree of the common cockchafer, 
which may be regarded as the type of that division 

* Philosophical TcanBoationa for 1832-4. 
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of die Coleoptera destitute of abdominiLl ganglia ; 1 , 1, 
lobes of the anterior or cerebral ganglion ; o, a, opiie 
nerves ; b, b, eyes : 2, posterior cephalic ganglion ; 
3, prothoracic ganglion, emittjng two pwr of nerves 
on each dde, 3'; 4, ntcsothoracic ganglion, sending off 
two pair of nerves, one, 4', for the wings, the other, 
4", for the middle legs ; 5, tnetathoracic ganghon fur- 
mshing four pair of nerves, the anterior, 3', for the 
hinder legs, the others, 5", for the first segments of the 
abdomen ; fi, ganglion representing the ordinary abdo- 
minal series; be^des the two mednllary cor^, 6' 6', 
which run in a straight line to tlie citremity of the 
body, it sends out on each side five pair, c", distributed 
among the fourth, fifth, sixth, seventh, and eightli 
abdominal segments; d, d, mandibular nerves; e, e, 
nerves of the antennae. 

Fig- 2, nervous system of the caterpillar of Sphinx 
Ligustri, a few days before becoming a ctrysalis. 
1, oerebral ganglion, 2, posterior do., 3, 4, 3, 6, 
thoracic gangha, 7, 8, 9, 10, 11, 12, abdominal 
ganglia, a, o, o, system of transverse nerves, more 
distinctly seen in fig. 3, in ivldch 3, 4, 5, represent 
the three thoracic ganglia, a, a, central uervona filet, 
h, b, b, b, nerves furnished by tlus filet, c, c, c, c, ner- 
vous threads separating from the preceding nerves, 
■nd which, by uniting when they reach the ganglion, 
ccnutitutc the central thread. 

Pig. 4 is a delineation of the nervous system in 
the chrysalis of Sphinx Ligustri, thirty days alter its 
oliange, showing the much greater state of concen- 
tration it bos already attained. The posterior thor- 
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acic ganglia nre ncarl)' united into one mass ; and all 
tbe nerves furnJslied by these ganglia to the loco- 
motive organs, will he seen to have acquired a con- 
siderable developmenL 

The $ympatketie nereottt egilem has been known 
from the time of Swammerdamj who discovered it in 
the larva of the rhinoceros-beetle {Oryele» Natkor- 
nig,) but its real nature, and the analogy it bears to 
the great svnipathetic nerve of the vertebrata, were 
not understood till it was made the subject of a 
special investigation by John MUller.* It exists 
more or less distinctly in all articulated animals, hut 
in none is it so complete as in insects. It is con- 
sidered as forming two divisions; one of them con- 
sisting of a single cord, running along the anterior 
portion of the alimentary canal, and emitting delicate 
tilamcntson each side; the other of a double nervous 
web, originating on each side by one branch from the 
posterior portion of the anterior cephalic ganglion, 
running down the esophagus, and seii<iing forth 
branches to the single nervous cord. Both these 
divisions stand in the most intimate relation to each 
other, and form one continuous system, Tlie first 
ia moat conspicuous in Coleoptera, Netiroptera, and 
Lepidoptera. In these it takes its rise in two arched 
branches from the anterior cephalic ganglion, which 
unite in the centre and form a small knot, from which 
a single nerve emanates and runs beneath the cere- 
brum. From itfi curved shape, this was called by 
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Swammerdnm and Cuvier the recurrent nen 
double nervous web preponderates in the Orthopia 
and especially io Locusts and Gryllas. 

The remarkable and characteristic attribute o: 
system is, that it is in no degree influenced by t 
changes which the yentrul syitera undergoes ii 
different stages of metamorphosis. It is quite as 
fully develoited in the young larva as in the perfect 
insect and vice versa. It may be thence naturally 
inferred that its functional uses are required at the 
earliest stage of life ; and this in rcaUty is the case, 
for it is destined to preside over the functions of 
what has been called Tegetative life, which rcoih 
their highest pitch of aativity io larvte. 

As the nerves constitute the fundamental orgoni 
is the proper place to speak of 
B through which the properties 
of external objects are conveyed to them. Judging 
partly from their etnicture, and partly from the 
actions that follow certain impi-essioiis received from 
without, we are inevitably led to infer, that insects 
posseSH at least all the senses which exist in the higher 
animals, some of them oien in a greater state of per- 
fection. Nay, it is by no means improbable that 
additional ones have been assigned them, to which 
we have nothing analogous in our own system, and 
of which, therefore, we cannot form any accurate 
conception. It is even a matter of doubt what 
organs are to be regarded as the scat of certn 
the existence of which we are scarcely authorised i 
call in question. 



Touch is tlie seoae most generally diffused over 
the bodies of iho higher animals, and it seems equally 
dispersed among insects ; but the hard covering of 
the latter mnat often render it very obtuse, except in 
particular places. In the soft bodies of many larvie, 
it is true, the skin is so delicate timt it may n'ell bo 
susceptible of the £uest impressions, and capable of 
transmitting the most vivid sensations; this power, 
besides, is often greatly aided, in such cases, by the 
hairs uaunily scattered over the surface. But ihongh 
the rigid covering may often produce comparative in- 
Bcnsibility, or merely give indication of the presence of 
bodies, this sense is always so concentrated in certain 
organs as to intimate the properties of material objects, 
such 08 form, size, density, &c. The organs in which 
it is moat perfect are undoubtedly the palpi. Their 
articulated structure adapts them for being closely 
applied to hodies ; the delicate membrane which 
often covers their extremity is particularly fitted for 
receiving impressions ; they are supplied with a con- 
siderable nervous branch ; and they are observed to 
he continually applied by the insect to the objects 
with which it comes in contact. At the same time 
there can he Uttle doubt that the same function is 
performed more or less perfectly by other parts, such 
OS the tarsi, the spiral proboscis of Lepidoptera, the 
haustellum of Diptera, and in most tribes more espe- 
cially by the antcnnEC. Whoever has watched the 
antenna of a hive-bee, an ant, or an ichneumon, 
when engaged in any operation in which it is inte- 
rested, will be surprised that ever it could he doubled 



that this is one of the oses to which tbey are e 
ently subservient. 

Still, however, touch is only a secondary funcdtd 
of the latter ; the generality of authors now agree a 
regarding them as the appropriate organs of hearing 
When a heetle with long antennie is suddenly 5 
jiriscd by a loud sound, it stretche.v these members 
outwHrds and holds them immoTeable as if listening, 
and moves them carelessly again when the noise has 
ceased, They ore two in number, in this, as well 
as in their prominent situation, corresponding to the 
ears of the vertebrato. On tlose exanunation a soft 
articulating membrane can he detected at their base, 
beneath which the antennal nerve is conducted; 
this may be considered as the last vestige of a tym- 
panum, and the nerve alluded to, as an acoustic 
nerve. Viewed in this light, the stalk of the anten- 
nae must be employed to collect the pulses or vibra- 
tions of the atmosphere and transniit tliem to the 
sensorium, an office for which their branched, plu- 
mose, and other delicate structures all tending to 
increase the extent of their surface, eminently fit 
them. This view receives strong confirmation from 
tlie circumstance of the auditory organ of the Crus- 
tacea being placed at the base of the auCennce, some- 
times even in the radical joint. It has been well 
observed also that the organs in question ore almost 
always very fully developed in such insects as emit 
sounds as a signal call to the sexes, a case in which 
hearing requires to be more than usually acute. 
Crickets, Grjili, and Cerambycidse, may he given as 
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imtanccs of this. When to all these we tuld the 
negnlive conaiderBtion, lliut tlie antenna oro strangers 
to taste and smell, and subservient to touch only in 
A Decondarv degree, no alternative seems left but to 
regard them as orgnns of henring. 

It may be proper, however, to add, that Latroille 
considered the sent of this sense to be two small 
apertures which ho delected near the inner edge of 
the eye in Lepidoptem; M. de Blainville, two open- 
ings in the posterior part of tlie head, visible in 
Cicada; H. J. Muller, two cavities in the dorsal 
portion of the metathorax, which he noticed in a 
species of Gryllus; and, finally, M, Treviranus, a 
sort of membranous drtim, situated on the forehead 
of certain noctnmal Lepidoptera. All these parts 
are too inconspicuous to have any claim to the im- 
portant function under consideration; besides, they 
bare been observed, (nay, theymny l>e safely afHmied 
to exist) only in a few species, whereas the S 
that has been ascribed to them must be universal 
throughout the clnsa. 

Taite is one of the senses whose organs have not 
been fully determined. Judging from analogy, 
frhould reside in that part of the mouth corresponding 
to the tongue, aodasthntesistsiD tolerable distinct- 
ness in many tribes, it has usually been assigned 
thereto. The membrane which lines the 
of tlie oral cavity, doubtlessly shares in this function ; 
and in the suctorial races, which probably possess it 
in a very inferior degree, it must have its scat at the 




tip of the pnlxMdf, niiidi i* 
■rhb glandular pobte. 

The seaae of tmeU, or 1 leatt » 
commonicates aoalofooa intunaboDs ta 
ia in a Iiigh state of perfcctioii ; for the dbtance from 
wkicb inaecU are attracted bv the fetor of some choice 
pabtiliim, or the scent of some faToinite fioirer, (snch 
u the catluDB of the willow io early spring,) is tmij 
antoniahiog. Yet nothing is more uncertain than the 
organs by which this service is so admirably perfom- 
ed ; and there is scarcely any part of the body to 
which the olefactory perceptions hare not been 
as«i£Ded by different physiologists. Lyoonet, Bons- 
dorf, and Marcel de Scrres, considered the palpi as 
the organs of smell ; Caraparetti, Tarions appendages 
of the head ; Rosenthal and Bobiceau DesToidy, a 
small vesicular membraoe, between the antenofe of 
tho Muscidffi ; and Kirby and Spence, the Thinartum 
or nostril -piece. Tlie last named authors detected a 
pair oF spongy bodies under the tegument of the paK 
•D named in Necrophonia VespUio and Dt/tiscus mar- 
ginalu, and ihcy suppose similar parts to esist in 
other insects. But M. Treviranus, and otlier anato- 
mists, have been unable to discover them, and there 
can bo 1)0 doubt that the Fathers of British Entomo- 
logy have, ill this rare instance, fallen into error, or 
at least BSEigiicd too much importance to a variable, 
evanescent, and non-essential part of structure. 

Prom the consideration that this sense, in the ver—, 
tobrnta, is closely connected with the act of respiri 
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tion, otber autbore are inclined to place it in the 
traclietE, either in their external margins or interior 
ram ifi cations. Cuvier ia of opinion that they are very 
well caliulated to perform t!ie office, the internal 
raemhrane being soft and moist, and fitted lo receive 
odours from the cur.* It must be admitted, that this 
hypothesis receives no support from the csperimenta 
of Hnber, who found that Lees were insensible to 
the smell of oil of turpentine, which they particularly 
dislike, unless it was applied to the base of the trunk 
near the cavity of the mouth. But the experiments 
of Lehmanu afforded opposite results, and Haber'a 
obseiratioDB must therefore be considered inconclu- 
sive. Upon the whole, we have not sufficient grounds 
to come to any decision on the subject, although the 
probability is in favour of the trachera being orgoni 
of smell as well as of respiration. 

The organs of sight arc usually large and conspi- 
cuouB, forming, as it were, the lateral portions of the 
uranium, sometimes meeting at their inner edges, and 
thus occupying greater part of the head. Owing to 
their structure, they have received the name of com- 
pound eyet, and they are often aided in their func- 
tions by another sort, in the form of small chrystalline 
points placed on the forehead, which are called »im- 
jofe eye», ocelli, or slemmata. When present, the 
latter are generally three in number, placed in the 
form of a triangle on the crown ; sometimes there are 

• There really doea exist, notwilhatanding Kirby ftnJ 
Spence'i sisertion to the contrary, an inletnal membrane, al- 
though it is ver]' ihin and clasel} adheteat lo the ipirnl thread. 
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n a few ir.Btances only a single 
cd. Their internal etnicture : 
it obvious tliat they are organs of vision. Miiller is 
of opinion that their refraction must be T9ry greatj 
the convex cornea, the anterior convex surface of the 
lens, the posterior conTex anrface of the lens, and, 
finally, the convex surface of the glassy body itself, 
each having the power of refracting a ray of light. 
It is iiuprohable that they are of any^ 
Tisioo, hut they are fitted to give a distinct 
objects close at hand, and are doubtless designed 
facililate the insect's operations tn the n 
tubular flowers, &c,, where they are so often 
ployed. 

When we look at a composite eye, it is found 
present a reticulated appearance, which 
by its being composed of an aggregation of minute 
hexagonal pieces. Each of these pieces is o, distinct 
lens, and constitutea in itself a complete organ of 
vision. Their amount has been calculated in a variety 
of species, and in most cases found to be astonishingly 
great : 7000 have been counted in the eye of a. 
raon fly; 12,.J44 in a dragon fly; 11,300 ir 
goat-moth; 17,353 in abutterlly; 25.088 inasi 
of mordella ; 1300 in the convolvulus sphinx ; 
an ant,** and about the same number in XenoB. 
eye consists of various layers; first of a hard, tran: 
rent, facetted membrane, wliicit may be regarded 

* A fetrBpeeiraofforoign ants (Oen./'Dnero.&c.) are among 
ihe very few insects trith which wo are acquainted which 
•ecm to be eulirely destitute of ej cs. 
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a cornea ; beneath tlis there is a layei- of opaqiia 
matter, Tarying in colour, but most cominonly black, 
deep violet, red, or green, which produces the brilliant 
spots and bands on the eyes of Tabanidffi and other 
flies i lying below tlitg a dark-coloured varnish, which 
may be considered as a choroid : numerona air Teasels 
are supplied to the last mentioned part, and there is 
a space beneath for receiving some of the ramifications 
of the optic nerve. According to Miillerj who has 
been most saccessfol in explaining the structure of 
tliese organs, each individual facet can survey but a 
small space of the entire field of vision, eo that each 
contributes to the perception of all the objects within 
the field ; but each separate one does not at the same 
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receive as many forms of objects in its eye, as there 
are individual facets to the eye. This consequence 
of a common and yet subsidiary visioji of these facets, 
springs partly from the immobility of the eyes, and 
partly from the circumstance that only those rayts of 
light which fall iii a right line upon a facet of the 
eye, which itself forms the segment of a eiicle, can 
reach tlie optic nerve of this fiicot, whereas all others 
ore withheld by the pigment which partly separates 
the individual glass lenses from each other, and partly 
surrounds the margin of the chrystallinc lens, beneath 
the cornea. From this it follows, that the nearer 
the object is the more obliquely do all, but the per- 
pendicular rays of light, fall upon the facet ; and, 
therefore, contribute so much the less to the produc- 
tion of the image ; the object consequently Js most 
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clearly seen closely, and more indistinctly iti 
lance- Now, if each facet of tlie eye can survey b 
one BumH portion of the field of vision, yet will the 
entire eye bo ab!o to survey a field the larger iu pro- 
portion to the sise of the segment of the circle it 
forms, and to the convexity of its arch. In accord- 
ance with this view, we find the eyes of predacious 
insects, and such as require powerftil vision, promi- 
nent and glohular; and the reverse is witnessed in 
parasitical species, and others to which the perfection 
of this sense is less essential. Each separate cone 
or lens, must he understood as conveying the impres- 
sion it has received from a ray of light to the nervous 
filament with which it is supplied ; and as the latter 
are all united in the great optic nerve, a common and 
distinct image is ultimately produced. 

Compound eyes are almost invariably t^vo in 
ber; frequently, however, they are partially oi 
completely divided by the antennB being inserted*! 
in the middle, and in such cases four appear to be 
present. Whirlwig beetles (^Gyrinus), and certain 
Ephemera may be said to have an upper and under 
pair. Their degree of projection from the head 
generally depends merely on their greater or less 
convexity, but in not a few instances they are placed 
on pretty long footstalks. The size of the eye 
often a mark of sexual dtstinctioD, as we shall I 
occasion to mention more particularly in the gene 
history of tlie order Diptcra. 

Refhdductitb ok Genekativb System. — A 
insects the sescs are always distinct, and the o 
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destiDed for the propagation of tLc species, may be 
said to have a general correspondence witli ttiose of 
tlie liigLer aniniala. Tliey occupy ihe hinder part of 
the abdomen, and the external organs pass out by a 
distinct outlet, lying a little below the orifice of the 
alimentary canal. In the female, the following 
organs exist ; the ovarieg, oviduct, and poffina; 
besides various peculiar partSj as well as certain ex- 
terior appendages designed lo convey the eggs in 
safety to their nidus, or to act aa instruments of de- 
fence, termed ovipositor and atiug. 

The ovariBB are membranous tubes or bags in 
which the eggs are generated, and where they re- 
main till they acquire a considerable size. They 
are dirided into two pretty equal portions, one lying 
on each side of the abdomen. Their shape is very 
variable, but most of them may he referred to the 
three following types of form. ]. Simple bogf, 
containing the germs of the eggs. 2. Short ov- 
aries, thickly placed over the surface of a largo 
bag-shaped common ovarium, 3. Long tubular 
ovaries, eontuniug many eggs, resembling a necl^Uce, 
either entirely free, or united by a loose cellular 
tissne. 

The oviduct is the canal which emanates from 
each half of the ovarium, and which both unite in the 
median line of the body, and form a common eva- 
cuating or ejacnlatory duct. The length and eii]iaeity 
of these canals vary greatly. Sometimes they, are 
supplied with glandular appendages, for the purpose 
of eltkborating a glutinous matter, which forms a 
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coating to the eggs before they ore extruded. This 
varnbh, howeverj is more commonly imparted to 
them in the wider part of the duct, formed by the 
union of the tubes from the two branches of the 
ovaries. This common duct is sometimes coiled (he 
e^-c«nal. It is of greater diameter than the ovi- 
duct and frequently distended in the middle where 
the egg occasionally remains stationary for a time 
before being expelled. Of the various appeedoges 
of this portion of the egg-conduit, the most import- 
ant are the sperra-reservoir, (Sperma/heea) gluten 
secretors, and the poison vessels of the aculeate 
Hynienoptera. The former is a. jnirse-sbaped ap- 
pendage or distention of the duct, destined for the 
reception of the male influence during copulation, 
and, according to Herold, the eggs ore impregnated 
io passing it, for it is situate on the upper side, and 
whenever it opens the sperm flows into the duct. 
The gluten secretors are commonly more slender, 
and of a vascular structure, performing the office of 
B g!and. The liquid they secrete is white, and it 
envelopes the eggs in their passt^. Their situation 
is very close to the sperm reservoir. The poison 
vessel of the Hymenoptera is an orate bladder with 
a narrow duct appended to it, which discharges the 
contents into the sting. 

The vagina is simply the terminating portion of 
the evacuating duct ; a short straight tube, generally 
a little narrower than the common branch of the 
oviduct. When an ovipositor exists, the vaginal 
tube opens directly into it, forming s 
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canal a considerable way beyond tho extremity of ttie 

la tlie male the principal internal generative organs 
are the tegtet, vasa deferentia, veticida iemiuolis, and 
dudut ejdcuiatorius : the external ore ihepente, and 
the pre/ieniory organs connected with it. 

like the majority of the secreting vessels in in- 
sects, the testes are comnionly slender smd convoluted, 
and they occupy nearly the same portion of the ah- 
domen as the ovaries in the opposite sex. Some- 
times there exists only one globular body, as is found 
to he the case among the dinmal and crepuscular 
Lepidoptera; frequently a pair, and not rarely four 
separate ones varying in size. In their forms and 
disposition they vary almost without end in different 
{^ToupB. The ducts i>j which they are united to the 
common ejoculatory duct constitute the efferentitd 
tettda (vasa deferentia), which are usually slender 
throughout the greater part of the course till they 
become dilated into an ocal or kidney-shaped blad- 
der, which is the veeifji/a leminali*. The size of 
the latter generally hears some proportion to tliat of 
the testes, and in not a few cases it appears to be 
wanting. TJiis sperm bladder terminates in a tube, 
joined to the corresponding one from the opposite 
side, forming by their union the ejaculatory duct, 
which is analogous in shape and situation to the egg 
canal of the female. Sometimes it is short and broad, 
(It other times moderately long. The other male 
orgBDB mentioned above may be considered as ex- 
ternal. The prehensile appendages ore well cxem- 
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plified by the Dragon-flies, which haTe them m> pro- 
minent that they ore Homctimea auppoeed to be atings. 
By means of them the male is enabled to retain the 
female, and even fly about with her in such a 
position as to have given rise to the erroneous no- 
tion thot tlie genitalia in these insects are placed in 
the anterior port of the body. In this respect they 
form no exception to the general rule. 

PL T. Eg. 1, repretcnU the generMire OTguu of the female of 
AilK^ia cmltfulia, tdsm Mr. Newport'! excellent nsaj on 
that inaect : a, a, the ovaiial tubea ; c, e, the uterine csTitieEt 
i, the separate oviduds ; «, the connnon or ejaculator; 
oviduct;/, the apermathecai g, the poiBOn gland, i, iM 
vestel ; 1 1) and 1 1 , the terminal ganglia lying upon the 
ejaculatory oviduct beibie the ipenn-bladdM. 

Pig. 2, generative organa of the fenuUe of RuiiaiTa latarii, the 
■ame letteis as in the preceding figure indicating correspond- 
ing parta ; g, supposed swimming bladder, with a part of the 
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it is evident that their apparatus of muscles^ on which 
all these acts depend, must be at once ample and 
powerful. Although Lyonnet's enumeration of the 
muscles of the cossus has been often cited^ we are 
acquainted with no other instance which so well ex- 
emplifies their wonderful multiplicity. In that cater- 
pillar he discovered no fewer than 4061, of which 
228 belong to the head, 1647 to the body, and 
2186 to the intestines, a number exceeding by 3532, 
the amount of those which are to be found in the 
human frame ! 

In some respects the muscles of insects have a 
strong similarity to those of the vertebrata, but iu 
others a Rotable discrepancy is observable. For the 
most part they consist of two portions, viz. the tendon 
and the muscle. The muscle properly so called, is 
formed of a multitude of straight fibres, and enveloped, 
according to Lyonnet, in a membrane composed of 
many parallel bands, consisting of bundles of fibres 
enclosed in separate membranes. At one extreniity 
thev are attached to the inside of the external crust, 
and the various processes connected therewith, at the 
other to the organ on which they are designed to 
operate, their attachment being either immediate or 
by means of a tendon. When the muscles are not 
provided with tendons, the shape is determined by 
that of the parts to which they are attached, and they 
are commonly cylindrical or prismatic, retaining their 
sides parallel throughout their whole course. Those 
which are furnished with tendons are more variable 
in form, and have been divided into several classes, 

N 




which we cwmot here afford 
characterise. As the parts ii 
cisely the same functionB aa an 
the Bome tertna arc applied 
spoken of aa flexor, 
rotatory muBclee, &c. appelli 
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principal ones in the different parts of the body. 

MiaeksoftkeHead. — The head having freer motioo 
than any other part, CKcept the pedanculated abdomen 
of aculeate species, is furnished with a corresponding 
provision of muscles. Those which move the whole 
head, when that part is sunk in the protborai, for the 
most part coDsi»t of four pairs, besides three other 
subsidiary pairs which contribute more or less directlj^ 
to aid their movements. When the head is pedi 
culated, the muscles are very small and rudi 
Of those which produce the motions of the oral orgai 
a pair only are a|ipropriated to the mandibli 
maxilliB, being composed of a greater number of pieces, 
and bearing the palpi, have each nine attached to 
them ; the palpi have each a pair, and every separate 
joint is similarly provided. A single muscle, or at 
most two, suffice for the limited motions of the labrum, 
but its counterpart, the labium, whose action is more 
frequent and extensive, is furnished with four, besides 
those appropriated to the palpi. The motive apparatot 
of the antenuce consists of three general muscles for 
each, and two others, an extensor and flexor, for . 
individual joint. Besides these, several muscle 
to befoundin tlie vicinity of the pharynx, whose 
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it is to retain tbat portion of tlie central canal in il« 
place. The brief enumeration now given refers to 
masticating inaects alone; it will readily be understood 
thattbemuscles are greatly modified in sucking insects, 
since in tliese the parts of the mouth liave undergone 
an important change. 

Mtucla of the Thorax. — The muscular system of 
the thorax has for its office to nnite tiic component 
segments of that portion of the body, and to furnish 
a motiye apparatus for tLe organs of locomotion, the 
wings and legs. They differ somewhat according as 
the protborsx is free or connate with the succeeding 
segments. In the former case, (as among the Cole- 
optera, for eiample,) the principal mass of the muscles 
is concentrsteif in the pt'othorox, and they are almost 
wholly employed in effecting its free movements, there 
being no wings to be supplied. In general, four pairs 
can be detected, which have their posterior attachment 
in the mesoChonix, and an orbicular one accompanies 
each spiracle. The meso thorax, in the kind of insects 
of which we now speak, is provided with three pairs 
of mnscles, all of which have greater or less influence 
oil the motions of the anterior wings. A lihe number, 
and acting mediately in a similar manner, is found iu 
the metathorax ; the largest, which occupies the upper 
part, asBisting to depress the posterior wings, the 
secoDd, placed at its side, to draw them backwards, 
and the third to elevate them. Besides these principal 
muscles, numerous others of smaller size occur in the 
metathorax, consolidating tlie variona pieces of whidl 
it is comnoscd, and also acting for other purposes. 




Muscles anologOHS to those just noliced exist 
insects whose prothoras is connate, that is, inlimQtelj 
united td the succeeding segment; but, iu thetse the 
mesothuras being most highly develojied, it ia there 
that they acquire their greatest dimensions, and one 
pair is generally enlarged at the expense of another. 
Thns, the dorsal pair is most voluminous in the Hj- 
ineuoptera and Lepidoptera, while it is the lateral 
pair in the Diptera. 

Many of the muscles alreiuly noticed contribate, 
in a greater or less degree, to promote the act of flight, 
by contracting or dilating the walls of the thoracic 
cavity, hut there are a few to which the office of 
moving the wings is eiclusively assigned. These 
originate from the lateral parts of the sternum, and 
are attached hy pointed tendons to the principal ner- 
vures of the wing. Their development is always in 
proportion to that of the wing which they arc destined 
to move. If the anterior wings be largest, ^ 

hy Burmeister, the dorsal muscle of tht 
wing is likewise the largest ; if the poster 
arc wanting, their extensor is also wanting, 
if both are of equal size, their extensors also are 
of equal size ; but, if the posterior wings are tha 
largest, this is likewise the case with their 
as may he seen in tiie Coleoptera, while the extern 
of the elytra in that order is very small, i 
extensor, Sesor muscles, andascriesof smalh 
which, when in action, cause the relaxation 
extensors, are the oilier motive instruments 
wiagB. 



stined 

stata^^H 



From the free movemenU of the legs, and Uie 
imiiiLer of separate pieces entering into their compo- 
sition, it may be presujiposcd that tliey have obtained 
a large supply of muscular power. The cosie receive 
the greatest number of muscles, especially if of a 
globose form, and performing a rotatory movement 
upon their axis. Four extensors and a flexor, accord- 
ing to M. Strauss, is the complement of the anterior 
and posterior coxte of the common cocltcbafer, and 
tliree flexors and two extensors of the middle coste. 
The ronsclesof the trochanter are inserted in the cdsk, 
and, like those of the latter, vary in number. In the 
insect just named there are three extensors and a 
ilesor for those of the anterior legs, and only a single 
flexor and extensor for eoeh of the others. The thigh 
is moved by two muscles, nnd the tibia by a. like 
number, the tar)>us by two general ones, and a pair 
appropriated to each separate articidation. The lost 
joint has two peculiar ones which act upon the claws. 

The muscular apparotus of the abdomen is much 
more simple than that of any of the other primary 
divisions of the body. It consists chiefly of a series 
which serve to unite this part with the thorax, and 
of another designed to maintain the connection of the 
different segments with each other. They are in 
general broad flat ribbons, rather thin and deprived 
of tendons. The organs of generation, owing to the 
complicated movements they perform, necessarily em- 
ploy a great number of muscles, which assume as 
great a variety of forms as the organs themselves, and 
of which, therefore, it would be unsatisfactory to at- 
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tempt any general dcscriptioD, especially as diey are 
very imperfectly known. 

We have now entered, as fu* as our limited spaee 
will admit, into the history of the external and internal 
organisation of insects, a department of natural histoiy 
fraught with interesting subjects of research, and ex- 
Ubiting, in so conspicuous a manner that it can s^ircely 
foil to strike the most insensible, the oownbss and 
FOWBR of that adorable Intblliobncb which has pro- 
Tided for the weUbeing of the lowliest of his creatures, 
by a mechanism and a vital system even more com- 
plicated than among the higher animals, and eqiuQy 
descrring of our admiration. What we have furth^ 
to add illustrative of their manners, instincts, geogr^ 
phical distribution, &c. will be given in the gystenutie 
exposition of the different orders, a branch of tLe aib> 
ject which occupies the remainder of the volume. 




SYSTEMATIC ABRANGEMENT 
OF INSECTS. 



TflE necessity for an acrtirDte methodical claaaificft- 
tion by which living olijpcts can he recognised and 
theirrelations to each other ill somemeasure indicated, 
is eren more atrongly felt in regard lo insects than 
any other deparCmeDt of the aniual kingdom. TIds 
is occasioned by the great anioiitit of their numbers, 
I which much exceeds that of any other of the zoolo- 
^ gica] classes. Most authors agree in aOirmmg that 
not fewer than between 80,000 and 100,000 species 
are preserved in collections, and it is computed that 
\he species esisting in nature is not greatly short of 
400,000. But the very circumstance which makes a 
well digested arrangement so desirable, likewise ren- 
ders it of no easy attainment, owing to the dilficulty 
of acquiring the requisite knowledge of such a multi- 
tude of objects. Their structural detwls are ho end- 
lessly diversiiied, their affinities and analogical rela- 
tions BO comjilex, and their modes of living, in many 
cases, of such difficult determination, that it is sxarcely 
ti to he expected that a system will soon be constructed 
r in which eadi shall find its appropriate position, a 
9 position at once forming a faithful index to all its most 
I characteristic and essential properties. How far some 
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of the plans now zealously adTOcatcd by a few natol 
alists in this country promise to answer this em 
no part of our present purpose to enquire, 
mon ivitli all others hitherto proposed, tlieyn 
certain primary divisions of the olase, many of tliem 
corresponding, or nearly so, to those established by 
Linnffiusj these divisions, therefore, as forming tie 
most generally approred basis of arrangement, and of 
fundamental importance in every point of view, we 
design to explain at some Icngtli, and illustrate by a 
variety of exoniplea. They are termed Orderg, and 
are the first subdivision of the class. The following 
is a tabulaj* view of them, with concise ilistincttTttfl 
characters. ^ 



organigod 
ing,wingB 



fat unequal I ttanaTcrselj, CoLiopniu. 
consiBtenoy,! 
the under 1 longitudinallj, OHTHOprin*. 
pair folded I , 

of equal ( '^"'^'J'^'''^' Nbubopteri. 



organised | ^ ) not clothed with ecalea, 
for suck- .-J £ I clathed with scales, 

ing,wine3 'two, 

undergoing mBtamorphoHJ, . 



llEIillPTSIt.t. 

LsriDopiEn.i. 

ApHANIPTniJk. 



Each order is generally subdivided into eompre 
Lensive Sections according to the number of joints i( 
the tarsi, structure of the antenna;, conformation t 



OF INSECTS. 20t 

the wings^ &c. The next step in the process of sub- 
division is commonly to /amilies, which consist of a 
group of genera agreeing in certain general characters. 
Subordinate to this is the group termed a genttSy com- 
prehending species conformable to each other in all 
essential parts and organs. The species is the lowest 
gradation of all^ unless a variety be taken into ac- 
count ; the former has been well defined as a natural 
object whose dilFerences from those most nearly re- 
lated to it, had their origin when it came from the 
hands of the Creator ; while those that characterise 
the latter have been produced since that event. Other 
groups besides these are occasionally adopted by 
systematists, but as scarcely two ever use them in 
precisely the same acceptation, their value and import 
must be learned from the definition each particular 
author assigns to them. 

Order I. — Coleoptera. 

Having already devoted one of the volumes of 
this series to the consideration of this important 
order, we must refer to it for a pretty full account 
of its peculiarities, as well as the history and repre- 
sentation of many of its most remarkable species. 
The space which must be reserved for the exposi- 
tion of the orders not yet entered upon, prevents us 
attempting more in relation to it in this place, than 
to give a brief recapitulation of its most prominent 
features, and a few particulars supplementary to 
what has been already stated. 
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The upper 
their whole e 
the under pair, 



i are hard aod horoT dironghM 
, forming a proteeting cover t 
M-B therefore named elytra. From 
.Iso the name of the order is de- 
rived, being eompouDded of xo>jos,Bsheatb,and«T(ja, 
wings. Where the elytra, or wing-cases, meet, they 
form a straight sutural hne along the hack. The 
under wioge, which are the true organs of flight, are 
membranous and tranepareut; when at rest they are 
folded transversely. The moulh is constracted for 
mastication, and all the parls are very highly de- 
veloped. Stemmatic eyes have not been observed 
in the perfect insect, except in the genera Ontho- 
pliagns, Oraalium, and Pnussus ; but they are the 
onJy kinds with which the larvcB arc fumislied. The 
prothorax is very freely articulated to the succeeding 
segment, and the pronotum is so targe as to form a 
CDDsiderable part of the dorsal surface. On each 
side of the pronotum, in tLe carabideous and aquatic 
beetles, there is a distinct corneous scale from which 
the muscles of the cosie originate, called the smaller 



or anterior shoulder-blade {or, 

The horns and other prominc 

from the prothoracic case are 

tegral portions of its crust, ci 

the Harlequin beetle (^Acroein 

has a large moveable spine 

portion of the mesothoraK appearing on the surface, 

is the small triangle named the scutellum ; its whole 

Tolumc, indeed, is comparatively contracted, owing, 

no doaht, to Che elytra which it supports not being 
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ices frequently rising 
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cept in one instance, 
( longimanut), which 
n each side. The only 
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dea^ed to take as active share in fligLt. Tiiai 
function being entirely devolved on the membranous 
wings, which receive dieir impulse from the muBclcs 
of the metathorax, that segment is proportionahly 
augmented, its dimensions frequently equoUing those 
of tlie prothorax. 

These insects undergo a complete metamorphosis. 
In a few eKceptiooal csees, notwithstanding, the 
larva bears a cinse resemblance to tlie imago, as, for 
example, in Drilus, the female glow-worm, and al- 
moet the whole famQy of the StaphylinidK. In BncU 
an extensive order, the larvie are, of course, of very 
varied aspect ; commonly they are soft and pale, 
the bead, and a few of the anterior segments alone 
being corneous. The absence of the brilliant colours 
ivhich often distinguish the perfect insect, is to be 
attributed to their usually frequenting places where 
they are concealed from the light; some living be- 
neath the ground, others in the stems of trees and 
herbaceous plants, putrescent fiin^, decaying veget- 
able and animal matter, &c. In such situations long 
antennce would be an encumbrance to them, and 
these appendages accordingly are in all cases short 
and inconspicuous. Most of them possess six thoracic 
legs, without any auxiliary organs of motion, but not 
a few ore entirely apodal, the only substitutes for 
legs being small warts or prominences. Such as arc 
aquatic, effect their motions in the water merely by 
the action of the legs, aided probably in Gj/riniis and 
Hgiiropkilu* caroboides, by the plumose or fin-like 
brancfaiK placed along the sides of the body. Tlic 



number of simple eyes, tLe only kind with, wliifli 
thsBB larvEB are provided, varies from one lo six; tlip 
former is exemplified by Telephonis, the latter by 
Oarabus. In tlie larvm of Cicindelffi tbe two posteriiir 
0BC8 bave a red jitipll surroimtled by a pale iris. 
TLe larvffi ofmany different kinds — commonly teiTiiei! 
grube by husbandmen — are productive of great iiijurr 
to cultivated plants, both when growing, and after 
they have been barveBfed, 

Of all tbe orders perhaps this is the one that lias 
been most studied, a preference which it owes to the 
great beauty of many of its foreign species, the end- 
less diversity and singularity of their forms, the dis^ 
tinctuesa of their cstemol parts, and the ease with 
which they can be preserved in unimpaired beautv 
for an indefinite length of time, as well as other con- 
siderations, calculated to recommend them to notice. 
It is partly from the zeal with which they have been 
lought after, that their number has always appeared 
so much greater than that of the other orders, which, 
now that they have attracted more attention, arc 
found to make a nearer approach to them in this re- 
spect than was formerly imagined ; still, however, 
the preserved examples are considerably raoslnume- 
roas, as is likcwiae, there can be no doubt, tbeir ab- 
solute amount in nature. The collection of the Count 
De Jean has been augmented, in the short period 
ttiat has elapsed since we lost mentioned the amount 
of its eontenta, to nearly 2G,000 species, and it is 
conjectured that about 6000 or 7000 others exist in 
the Parisian cabinets. The collection of beetles io 
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the Museum of tbe University of Berlin, the richest 
that exists, consists of no fewer than 28,000 species ; 
and when we consider how many others must he con- 
tained in the cahinets of England, Holland, Germany, 
and other places, not to he found in these, we are 
justified in affirming that upwards of 40,000 distinct 
species of Coleoptera actually exist in collections. 
It is more difficult to form a satisfactory estimate of 
their total amount in nature. The following is the 
most recent attempt of this kind we have seen ; and, 
in connection with the adjoining tahle, will shew, at 
one view, the supposed relative extent of the differ- 
ent orders, both as actually known, and as they exist 
in all the countries of the globe : — 





Supposed to exist In 
Collections. 


Supposed to eziat 
in Nature. 


Coleoptera 


40,000 


120,000 


Diptera, . 


10,000 


100,000 


Hymenoptera, . 


12,000 


72,000 


Hemiptera, 


5000 


25,000 


Lepidoptera, 


10,000 


. . 20,000 


Parasita, . 


500 


10,000 


Neuroptera, 


1,500 


9000 


Orthoptera, 


1000 


6000 



80,000 



3C2.000 



The following table indicates, but in a manner 
which can only be regarded as an approximation to 
the reality, the ratio in which the Coleoptera increase 
in receding from the poles and approaching the equa- 
tor, in obedience to that most general of all laws 
regulating the distribution of animals on the earth's 
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E. the augmentation of their numbers w 
of temperature : — * 



Uelrille Island, 

(Winlei^ Harbour.) 
Qnealand, 
Lapland, 
Sweden, 
Ehiglftnd, . 

Bniil firom Rio-Ji 



9" N. O. Fabricine, . 
r N.lZettereladl, . . 
B" N.lGjUenhaJ, Paj-ltull, 
r N-'StaphanB, . . . 
r N, De Jean and others, 
De Jean, Khifi, " 
" ''^ I Perty, &o. 



In like manner may be eshibitcd, in n genera! 
way, the relative amount of the genera into whicli 
a given number of the species of certain c 
or entomological regions have heen grouped : 









* N 


C«mBi, 


D_J_, 


amn. 


^■i£S'- 


Siberia, ... 


les 


169 




forth America,* 




715 






£41 




south Amptiea, 


8,1 1 a 


1209 




UHca,. . . . 


2,942 


674 




New Holland, . 


3-20 




2,0 



I 



OrDBB II. — OniHOPIEBA. 

In immediate Buccession to the order 



* In nialiing (his attempt, it iraa of course necessary that 
an ueariy hb posiible the jame eitent of tiia different co 
•hould be compoied with each other. 
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have just been treating, most authors agree in placing 
the important cue ahove named. This position, in 
the Beries of ordinal groups, it Las obtained in con- 
gequenco of presenting many properties in common 
with the eoleoptera ; some of the older entomologiHts, 
indeed, regarded them as so closely allied, as not to 
admit of Beparation. Bnt this opinion could only 
result from an imperfect acquaintance with their re- 
spective characters ; for in the present instance, the 
peculiarities are sufficiently distinclive and important, 
fully to entitle this order to the rank which it now 
holds. 

The Dame having been applied in conformity with 
■what has been called the Alary igslem in entomology, 
has reference to the nature and peculiarities of the 
organs of flight. These are found to be folded longi- 
tudinally when at rest, and ojSoj itraight, irrtga Kingt, 
affords a term indicating this disposition. As in the 
preceding order, the wings are four in number. The 
anterior piur are of a pretty stiff substance, resembling 
parchment, serving botli for the purpose of protecting 
the inferior wings, and also assisting in flight. In the 
former respect, they perform the same service as 
elytrO; but in the latter shore in a function to wliich 
elytra cannot be said to be directly subservient. In- 
stead, therefore, of having that name applied to them, 
OS is often done, it is better that they should have a 
distinctive appellation of their own; and of the various 
teiTOB that have been used, teffmina seems the most 
ftppropriate. In far the greater number of instances, 
they do not form a straight line along the back, where 
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the inner edges approximate when closed, but the 
one usually oTerlnpa the other. Although, for the 
most part semi-niembranoQs, they vnry considerably 
in consistency in different tribes. In certain species 
of Mantis, for esaniple, they nearly ossiime the 
appearance of transparent reticulated wings, while 
among the conve.X'backed Btattte they approach 
to the rigidity of elytra. They are generally re- 
ticulated by a series of strong nervures, rs'liating 
&om the base to the summit, and crossed by a 
multitude of smaller ones, resembling fine lace. 
Sometimes, however, these nervures are -visible only 
at the apex of the tegmina, hut their existence is 
always obvious on tlic under side. Among the 
Gri/lli, the males of which are provided with a musical 
apparatus, situated at the base of the abdomen, some 
of the nervures are much more prominent than others, 
and instead of being longitudinal, are curved in a 
Tariety of ways; it is by Tu\^bing these against the 
apparatus mentioued, that these insects produce the 
peculiar noise for which they are remarhable. 

The under wings being adapted solely for flight, 
are of a much more delicate texture than the superior 
pair. They are traversed by a aeries of pretty strong 
pnrullel nervures, diverging from the hose, and are 
folded up and expanded iieariy in the same manner 
OS a fan. From this cause they en n not bo packed 
ia so small a compass as in beetles, tiie wings of 
which are folded transversely upon themselves; ac- 
cordingly, they are not always quite covered by ll>8 
tegmina when at rest, and in some inatancea thef 



project beyond tlie extremity of the bodyj producing 
the appearance of a tail, as may be seen in GrifUut, 
GryUotalpa, Sic. 

This order is one of those in which the month ia 
Eiud to be perfect — that ia, having all the conatitnent 
or essentia] parts that exist in the moat typical tribes 
folly developed. Not only is this the case, but they 
are lilcewise of a hard or oaseouB consistency, appa- 
rently fitted for all the functiona they perform among 
the coleoptera, and shewing no tendency to become 
obsolete, as is the case witli those orders at the oppo- 
site extremity of the aeries. The description, there- 
fore, that has been already given of the oral organs 
of the coleoptera, will serve to convey a general 
notion of their appearance in this order, and super- 
sede the necessity of adding much to what has been 
already said. 

The upper lip, (Plate VI. fig. 2, d, and fig. 3,) 
in general, is very conspicuous, and, as in all other 
orders, very variable in its ahape. It is somewhat 
peculiar in ortboptcrous insects, by being frequently 
tinequal on the surface, occasionally ciliated, or pro- 
vided with tufts of pretty long hair, and armed with 
teeth on its anterior edge. 

As might have been expected in insects, many of 
which have long attracted observation by their ex- 
tensive depredations on vegetable substances, the 
mandiblea are large, powerful, and efficient. They 
present the ordinary forms, being more or less tri- 
angular, arched on the outer side, and armed with 
teeth on the inner edge. If Marcel de Serrea' ob- 




servations be correct, wliich they arc admitted ti 
in general, the mandibular teeth of the Orlhopto 
offer this peculiarity, that thoy have a coriaceons and 
transverse plate, (lams) at their base, which seeini 
to separate them from the body of the mandible i 
whereas in other cases, the teeth are well known to 
be only projecting pieces of the substance of these 
organs. The aame observer, adopting an idea first 
started by Knoch, regards these dentations as bearing 
so close a relation to the mode of nourishment, that 
by observing their structore, distinct intimation may 
be obtained of the kind of food used, and conse- 
quently in some degree of the habits of the respec- 
tive species. He divides them according to their 
analogy t^ the dental system of mamtniferous ani- 
mals, into incisive, canine, and miliar. The former 
are lai^, somewhat resembling a curved wedge, their 
exterual surface convex, and the opposite one con- 
cave ; a form which renders them eminently fitted 
for cutting: the teeth nt the extremity of the 
mandibles of Locusta esemphfy this modification. 
The canine teeth are conic, often very sharp, and 
lengthened, and are of course characteristic of such 
genera as Empusa and Mantis, which are purely 
carnivorous. The molars are large, short, and fitted 
for bruising alimentary substances. Never more 
than one exists in each mandible situated at the base 
opposite to each other, The species provided with 
the first and last mentioned description of teeth ore 
herbivorous ; and when they eiist simultaneously, 
which happens occasionally is such species as are 
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omnivoroas, they ofe iisimlly of maall din 

(Plate VI. fig. 4, roandibles of the house cricket with 

incisive teeth. Fig. i-', one of the mandibles of 

I Acrydium, with a large molar plate near the iiitemal 

The organs which next roqiiire to be noticed, are 
the maxiUce or vmder JBwa, As they arc employed 
for a similar purpose as the mandibles, they have a 
corresponding development; they are in fact often 
of lat^e size, and in their general fbrms not unlilie 
tliose of the carnivorous coleoptora. They are always 
glabrous in this order, or clothed with such short 
liftirs as to be almost imperceptible. The maxillary 
palpi, (Plate VI. lig. 6, c) are always five-jointed in 
this onler, whereas the normal number among the 
Coleoptera appears to be four. The portion called 
the blade of the maxilla, is that which forms the 
apical extremity ; it is usmilly incurved and hiiid at 
the tip, (Plate VI. fig. H, a.) It bears externally a 
distinct lobe, corresponding to what are frequently 
deiwribed as internal maxillary palpi. The name 
ffolea or helmet is now applied to this piece, (Plate 
VI. fig. 5, i.) It ia frequently paipiform, consisting of 
two joints, and in some instances, (as in Aeryiiittm) 
apparently of three ; but in all cases it is dilated at 
the extremity somewhat in the form of a helmet, 
being vaulted, and covering the apes of the maxillse 
to which it is usually closely applied. This is nn 
important piece owing to the part it takes in nutritioTi, 
and the permanence of its forms tn different speeies. 
The kl/ivm or under lip is rather of a more com- 
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plex structure, and the nomcnclatare of its sepan 
parts somewhat involTed. On examining tlie figr 
of the lower lip of the domestic cricket, (PI. VI. fig. G) 
it wiU be observed that it is divided into three distinct 
parta by means of well defined lines. The basal 
portion, (a) Ly whicli the whole labial apparatus is 
attached to the head, Kirby regards as the mentum. 
The second division (d) he considers as more directly 
answering to what is strictly called the labium in 
other insects; and the terminal portion («) is merely 
an additional articulation to it, divided into two, 
three, or more lobes. " At first you would imagine 
the terminal part of this organ to be the analogue 
of the tongue, or lignla P ; as it is indeed generally 
regarded by modem Entomologists. It seems like 
the tongue of the Carabi L, Dfflisci, &c. to be a 
distinct piece, which lias below it both labium and 
mentum : but when you look within the mouth, ymi 
will find a linguiform organ, which evidently acts the 
part of a tongue, and therefore ought to have the 
name ; and the piece just alluded to must cither be 
regarded as the termination of the lip, t 
temnl accompaniment of the tongue, Bnalogoaa,.4 
may be, to the paraglossce in bees." • 

The labial palpi are variously described by autb 
as consisting of three or four articulations, 
number of joints is certainly alike in all the spec 
and the discrepancy alluded to, has probably a 
frnni some obaervors having included the i 

■ Introd. to Entom. III. t2i. 
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nulical jnint in their enumeration, wliile others have 
overlooked it, or regarded it merely qb a point of 
siiliport to the palpus. Although frequently almost 
lost in the substance of the labium, this joint appears 
however to he always present, and although ap- 
parently three-jointed, the palpi must therefore he 
regarded as really composed of four articulations, 
(Pl.»VI.fig.S.t,t.) 

The tongue, (Jififfua,) generally a very obscure 
member of the oral appendages, ia very distinct in 
. some of the insects of this order. It is short, re- 
tracted within the mouth, rather of a soft substance, 
and in some instances, as in Blatta and Locuata, it 
bears a pretty close resemblance to the tongue of o 
vertebrate animal. 

The modifications of the ontennee will be specified 
afterwards as aiding in the discrimination of the 
different groups. In general they are long, setace- 
ous, and extremely fiexihie, consisting of fourteen, 
eixteen, or twenty-five joints among different species 
of Locnstic ; of above thirty among the Mantes ; 
while in tlie Blattce or CocltroBcbes, the articulations 
sometimes amount to 150, and vary even in indivi- 
duals of the same species. 

Besides the ordinary compound eyes, which in 
general are large and prominent, the insects of this 
order are mostly provided with three simple eyes 
situated in the crown of the head. In the genus 
Blatta, the domestic cricket, and some other in- 
stances, these auxiliary organs are wantiTig, but there 
is a subdiaphonous space over the base of the antennte 




The dypeii» or shield ia always distinct among the 
Orthoptera, (PInle VI. fig. 2, c.) In several families 
of this order, " the suture, uniting the shield witli 
the upper part of the skull, is membranaceous ; hence 
the lip and sbis'ld move simultaneously with the 
raandihles in mastication. This ia a dejiarture from 
the general law of natnre, and its occurrence ia well 
worth remarking; as the motion of the shield might 
induce an observer to suppose it the lip, which would 
consequently become a new and supernumerary ele- 
mentary part." * 

Of the three segments composing the thorax, the 
prothoras is often very much developed, to such a 
degree indeed, tliat in a particular group of the old 
genus Gryllus it sometimes exceeds iu size all the 
rest of the insect. The mesothoras is very incon- 
HpicuQiis in this order, for the reason, that the fore. 
wings do not take a -very important share in ilight, and 
the part which aopporta them therefore admits ef 
diminution. It is scarcely ohservahle, indeed, when 
the wings are closedj except in certain species of the 
Mantis tribe. The metalhorax, which is seldom so 
much developed aa the preceding sections in the 
generality of insects, here acquires considerable pro- 
minence, and in certain Phasmfe seems to have at- 
tained ita maximnm. 

The metamorphosis of orthopterous insects, ii 

* External kaaX. of Ins, £»(. Mag, vol. II. 66. 
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ia teelinically called gemi-enmplete — that is to say, tlie 
ehanges in esteniftl form, wliieh they undergo in tlieir 
transition from one state to anotherj are only half so 
considerable as those which take place iu seme other 
instances — the Lepidoptera for esampio. In fact, it 
is difficult, in many lustsnccs, from inspecting an iu- 
dividual to say what stage of its progress it has 
reached. The final state, however, may usually be 
determined hy the full deveJopraent of the winga and 
tegmina; these members exist in tlie pupa only in 
a rudimentary condition. The papa is never quiescent, 
but moves about and takes food. Not only do the 
larva and pupa resemble the perfect inseet in exter- 
nal appearance, hut it is likewise found on dissection 
that their internal organisation is similar. In the 
penultimate and antepenultimate states, the sexes are 
likewise distinct, and copulation sometimes takes 
place, but it is improbable that this premature union 
ever proves productive. The transformations in 
question, therefore, must be considered as merely a 
series of gradual approaches to perfection, none of 
the transitions being marked by any decided change 
of genera] form, the only consequences resulting from 
ecdysis, or casting of the CKternal crast, beiug in- 
crease of size, slight development of certain parts, 
and an aptitude to continue the species. 

This order is one of the least numerous in species. 
But its poverty in this respect is in some measure 
compensated for by the great amount of individuals 
of the same species, the swarms of locusts, grass- 
hoppers, and cockroaches, which sometimes coiigre- 
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gate, probably exceeding every other aBsembloge of 
the insect tribcB. In this country, not more than 
about fifty indigenous Ortboptera liave bitberto been 
detected, aod it is not likely tbat any considerable 
number have escaped tbe researcbea of modem 
collectors. 

Although these insects must, of course, present a 
pretty general agreement in all essential parts of 
structure sufficient to justify their arrangement in tbe 
same division of tlieir class, they are certainly very 
dissimilar in external aspect, Tbe genera For- 
ficula, Blatta, Locusta, and Phasma, bear almost as 
litUe outward resemblance to each other as the species 
of any two separate orders. It was this circumstance 
that led Dr. Leach to propose its division into three 
different orders, Dennaptera, inclnding Forficula ; 
DicCyoptera, including Blatta, and distinguished by 
the tegmina overlapping each other on the back ; 
the other tribes to be referred to Orthoptera. The 
first of these has been since admitted bv some antliorii 
to the rank of a separate order ; among others, by 
Mr. Westwood, who names it Euplexaptera, because 
tbe term Dermaptera is said to have been completely 
misajiplied by English Entomologists, having been 
originally proposed for tbe Cimlcidre. Notwithstand- 
ing tbe peculiarities in its structure which have led 
to this step, it is difficult, we think, to examine the 
earwig without being convinced that it is essentially 
an Ortliopterous insect ; and as that order must, in 
any case, be delined with considerable latitude, it 
cttn scarcely be regarded as an undue estension of it 
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to include the Forficulidae. Dr. Burmeister^ and 
some other of the modern Continental naturalists^ are 
decidedly opposed to any other step, regarding the 
distinctive characters as of no higher value than family 
ones. It is certain that if the principles on which 
the insects in question are separated from the Orthop- 
tera, were in every case acted upon, the amount of 
orders would be at least double what it is at present. 
But whatever may be thought of the expediency of 
multiplying the great primary divisions of the class, 
the differences alluded to afford a ready means for 
dividing the order, as it now stands, into several well 
defined and very natural families or subordinate 
groups. Several of these are so strongly marked, 
that according to the ingenious observation of Pro- 
fessor Lichtenstein, the Jewish lawgiver, when he 
delivered his instructions to the Israelites, regarding 
the kind of food they were to use, distinguishes, as 
dean insects, the Fabrician genera, Gryllus, Locusta, 
Truxalis, and Acheta. '' Yet these may ye eat of 
every flying-creeping thing that goeth upon all four, 
which have legs above their feet to leap withal upon 
the earth ; even those of them may ye eat, the locust 
after his kind, and the bald locust after his kind, and 
the beetle after his kind, and the grasshopper after 
his kind."* Although Moses may have been led to 
do this non sine adflatu dwino, still the discrimina- 
tion, as Mr. Kirby remarks, presupposes a knowledge 
of their general characters in the people to whom the 

* Leviticus, eh. xi 21, 22. 
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precept was mtdrc^scd, to whom it would othetv 
have been de ignolis. 

They nalurally divide thernselves into the following 
tribes, to each of which wg shall successively advert, 
presenting a view of its general hbtory, and illustrat- 
ing it, in most instanceB, by figures of some of the 
most characteristic species ; — Parficulidce, {earwigs,) 
BlaHidee, {cockroaches,) Mantidte, (sootAsayert or 
walking 'leaoei,) Phasmidee, {gpectree,) Gryllidte, 
{ffraseAoppers,) Locuatidfe, (locusts,) Acliotidte, 
(criateM.) The first four of these, beiug all provid- 
ed with feet formed for running, constitute Latreille'a 
comprehensive family GoRSORiA; the three last, which 
have thickened hinder legs adapted for leaping, com- 
pose his family Saltatoria. 

Fam. FoiiPicuLiuffi. 
The forms and apiji-orance of the i 
are so familiar to all, tliat wc have thought it unne- 
cessary to figure any of the species, especially since 
they are all very similnr to each other; but as they 
present several peculiarities in their structure and 
habits, it is necessary to give Fome account of them, 
otherwise our exposition of this order would be in- 
complete. It has been already mentioned, that the 
disposition of the wings does not correspond to what 
is observed in other Orthoptera, since they ore folded 
both longitudinally and transversely.* Tlus artange- 

* Although the character afforded bj the folding oT the 
wingB must he ndmilted to he a valiiahle one. its impnrtnneo 
i« ohyiouily ovcr-eslimated when it is regarded aj aulhoriBiog 
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nitiiE is rendered neceesory by the extreme sliortnesa 
of tlie tegmiiia, which would otherwiso be quite it 
adequate to cover any considerable portion of the 
wing, and the latter would he exposed to continuol 
injury. The tegniina are square, 
elytra of one of the Staphyhnidie, wit 
tlic win^a are somenhnt car-shaped, the ncrvurea 
radiating from a point not Jitr from the centre of the 
anterior border. The masillary pal])i are five jointed, 
but the terminal jouit is very minute. The !igula 
forked ; the antennK filiform, voryiug in the number 
of articulations from twelve to thirty, in different 
species, and ei-en in different stages of llie a 
dividual. 

BeBidealhecommonearwig,(J'.aMfiVu/a«'«,) there 
are at least four other sf>ecies indigenous to Britain, 
and others are found iu foreign countries; : 
native kinds, however, are rare, escept F. 
(constituting the genus Labia of Leach,) which occurs 
not uofrequently, and is usually observed on tlie wing, 
which is nut often the case with the common species. 
The latter are nocturnal insects, frequenting moist and 
shady places, and are particularly obnoxioi 
deueiB and florists for the injuries they e- 
fruits and Sowers. They are most partial to the 

of ilmlf the introduction of" new ordEr. Some of the Coleiip- 
letu (such aa Diiprilrii, Molurchi^, &e.) dcvinte en Bir, i 
TCTiwcl, ftom Ihcir associates, sa tu have their wingB « 
folded longitudinally; hut this it not connected with any other 
peculiarily which would warrant their aeparation from jpeciM 
to which, in other respects, they are iiilimotelj allied. 
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petals. Olid mniiy nf tlic most clierished ornaments flj 
the flower border, parti cularly the stately dahlia, i 
frequently rendered unseemly \ij their ottacks, 
commou earwig Ja widely distributed, und has li 
found OS far north as fioothio. 

The common names given to this insect in Britain 
are rather peculiar, and it is not easy to say what 
eircuni stances have suggested them. Throughout the 
south of Scotland it is knonii to the peasantry by tll^H 
name of eoaekbdl, for wlint reason I am unable dH 
conjectiu'e. Mr. Newmau suggests that earwig, JH 
nnmeaning term, may he a coiruption of eartehiff, b^^ 
the wing is shaped very like the human car, an ex- 
planation not unlikely to be the true one. 

Several anomalies have already been alluded to in 
the structure of earwigs, and it remains to be added 
that a very remarkable one also occurs in their eco- 
nomy. Frisch, De Geer, aud many other entomolo- 
gisW have observed the female watching over her eggs 
with great care, and even covering them with her 
body as if on purpose to hatch them, a fact which is 
well known to those who are in the habit of overturn' 
ing stones in search of insects. This is a remarkable 
contrast to the practice of nearly all other insects, 
whose matemftl duties entirely cease with the depo- 
sition of the eggs, which they abandon to every hostile 
influence. The young secra to ajipreciate and return 
their mother's affection, for tlioy have been seen 
nestling under their parent like chickens under a hen. 
It must not be imagined, as some a]>pear to have done, 
that the incubntion alluded to is designed to hatch 
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ihe eggs, or could possibly promote tlicir nmtunition 
if it were. Tlie tempereture of the body of a cold 
blooded animal is always in equilibrium with tlie sur- 
rounding element, and it could, therefore, impart no 
additional heat to objects subjected to the same in- 
flneDce in this respect as itself. The case is difTcrent 
when ronltitudea are congregated within a narrow 
space ; bent is then generated, as is well known to be 
the case in bee hives. 

FaM. BLATTIDiB. 

The members of this family are very unlike the pre- 
ceding, and they may be said to diifer nearly as much 
from all tho other tribes with which they are asso- 
ciated. Their bodies arc in general broad, oblong, 
anddepressedjtheabdomen almost completely covered 
by the tegmina, which considerably overlap each other 
on the bock, and wholly cover the under ivings. Tho 
head is curved inwards beneath the protliorax; the 
ontennie Tery long, setoceous, and flexible, inserted 
in a notch in the innerside of the eye ; the two lower 
joints of the maxillary palpi are somewhat globular, 
the terminal one (aa ia likewise the case with the 
corresponding joint of the labial palpi,) pretty thick 
and truncated. A conical and articulated appendage 
projects from each side of the abdomen beliind. The 
legs are thickly armed with spines on the tibia, nnd 
all the tarsi consist of five joinlR. 

Most of these insects are of a uniform brown colour, 
ahuewelladapted to their habits and thenatureof their 
haunt«. A few, which usually freijuent flowers, aro 
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spotted and ruthor more gailv adorned, being, ai 
affirms, no way contemptible in regard to colour 
They are nocturnal insects, and it was probably o 
of the species which, on that account, the ancients 
designated lueifuga. They are exceedingly Toracions, 
scarcely any kind of edible Bubstance coming amiss to 
them, and even attacking others n'Jiich can scarcely be 
said to come under that designation ; of the latter des- 
cription are leather, silks, and woollen stuffs, which 
they gnaw with their wellttnnedniftndibles,sad greatly 
injure. Their omnivorous and destructive propensities 
are well known in this country, from the preyalence 
of one of the species, (B. ariewtalis,) origin ally sup- 
posed to have been brought from the east, and now 
completeiy naturalised. It frequents cellars, hake- 
Louses, kitchens, &c. is somewhat less than an inch 
in length, and of a dark reddish brown colour. The 
wings are shorter than the abdomen in the mule, and 
merely nidimentary in the female, which, on this ac- 
count, very much resembles the larva, when these 
organs ere wanting in both sexes. It lays sisteen 
eggs, which are enclosed in a kind of bag of an oval 
shape, at first white hut afterwards becoming brown. 
This is borne for a time at the extremity of the anus, 
and then deposited in some warm place, and secured 
to the spot by some adhesive gummy matter. 

Besides the common species about a dozen others 
occur in Britain, but one-third of these have no claim 
to be considered indigenous, having been accidentally 
introduced along with foreign commodities. One of 
thesQ exotic kinds, however, seems to have obtained 



a pretty secure footing in this country, particularly 
in Hca-port towns. This is B. Americana, or kakerlac, 
a pretty large speciea with verv long anteuiice, and a 
yellowish thorns having ft hrowu horder and two spots 
of the same colour on tlic diak. All the truly indi- 
genous Blattte are comparatively of amoll size and 
seldom or never occur in such profusion as to occasion 
much injury or annoyEince. Even the depredations 
of the common B. erientalit are insignificant compared 
with llioso of foreign lands, where species of more 
formidable dimensions are sometimes so ahnndant and 
ohnoztous ns to produce no trifling inconvenience to 
tlie inliabitonts. 

" The cockroaches," says Drury in his work on 
esotic insects, "are another race of pestiferous beings, 
equally noisome and mischievous to natives or stran- 
gers, hat particularly to collectors. These nasty and 
Toracious insects fly out in the evenings, and commit 
monstrous depredations ; they plunder and erode al! 
kinds of victuals, dressed and uudrosscd, and damage 
all sortsof clothing, especially those which are touched 
with powder, pomatum, and similax substances, every 
thing made of leather, books, paper, and various other 
articles, which, if theydo not destroy, at least they soil, 
as they frequently deposit a drop of their excrement 
where they settle, and, some way or other, by that 
means damage what they cannot devour. They fly into 
the flame of caudles, and sometimes into the dishes; are 
very fond of ink and of oil, into which they ore apt to 
fall and perish. In this case tbey soon become most 
otfenwvely putrid, so that a man might as well sit over 
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die cadaverous body of a large animal, as write with 
the ink in which they have died. They often fly into 
jicrBona' faoes or hosoma, Qtidj their legs being armed 
with long spines, the pricking escttes a sudden horror 
not easily described. In old houses they swarm by 
myriads, nittkiug CTery port filthy beyond description 
wherever they harbour, which, iu the day time, is in 
dark comers, behind all sorts of clotlies, in trunks, 
boKes, and, in short, every place where they can lie 
concealed. In old timber and deal houses, when the 
family are retired at night to sleep, this insect, among 
otherdisagreeahlepropertieB,has the power of making 
a. noise which very much resembles a pretty smajt 
knocking with the knuckles upon the wainscotting. 
The Blntta gigantca of Linnaeus in the West Indies, 
ai'e, therefore, frequently known by the came of 
druramera ; three or four of these noisy creatures 
will sometimes be impelled to answer one anotlier, 
and cause such a drumming noise that none but those 
who are very good sleepers can rest for them. What 
is most disagreeable, those who have not gauze cur- 
tiiins are sometimes attacked by them in their sleep. 
The sick and dying have their extremities attacked, 
and the ends of the toes and fingers of the dead are 
frequently stripped of both skin and flesh."* 

The species to which the above account principally 
refers has been figured on the adjoining plate as ■ 
coaspicuous and eliaracteristic example of its tribe. 

• Dmry's lUuBlratiori! of Esdlc lii.tnm, WkHvoikI's Edit. 
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Tliis is certainly tbe largest species of this familj' ; 
the length of the bodv heing frequently about three 
inches, and the wings when expanded often ineaeur- 
ing half a foot from tip to tip. Tbe general colour 
is a dusky liTid ; head reddisli-brown ; antennae half 
the length of the body, and of a brown colour. The 
thomx, which is thin imd flat, of comparatively small 
size, tmJ of a transverse oval sliapc, has a large 
quadrate brownish -black spot in the centre. The 
togmina, as well aa tbe wings, : 
appearing striated, and having a i 
on eat'lij extending from the sboi 
die. Abdomen brown ; the legs reddish-brown. 

This species is a native of South America and tbe 
West Indian Islands. It has occasionally appeared 
in this country in the vicinity of liarboiirs and docks, 
but can no more be regarded as a native than the 
bird-apider of America {Mygak avieularia), and 
other fortagn Tiaitora, which are sometimes found in 
such situations. This insect well represents tbe 
general form and appearance of the Blattse, but there 
is a small section of somewhat dissimilar aspect aris- 
ing fi^m the back being rather convex, the colours 
deeper and more varied, with other less obvious dif- 
ferences. As an example of this modllicatiou of 
form, we have figured 
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B. PETIVERIANA. 
Platk VII. Fig. a. 
I. fair,— Blfitla heteroclita, FaOaa, Spec. Zonl. — SbJVi 



It is about ten or eleven linea in lengtli, and of a 
dull black colour; antennae about half the length of 
the body. The tegmina, when closed, overlap each 
other, ond the upper one haa four large spots of yel- 
lowish white, three placed longitudinally along the 
exterior border, tlie fourth smaller, and situate near 
the middle of the inner margin. The other wing 
case has only the three exterior spots, the central 
portion of the inner margin being of a fine reddish- 
yellow. The wings are very short, and seem scar- 
cely fitted for flight. The abdomen above is rather 
wider than long; the colour black, with a small 
triangular falrons spot at the side of each segment, 
and two small lateral appendages behind. Under- 
side and legs black. 

This insect, which is a native of the West Indies, 
was first figured by Pctiver, one of our oldest Bri- 
tish Naturalists, after whom it has been named. 

Fam. Mantid«, 
This curious and interesting group will be cosily 
recognised by the following suramory of its most 
characteristic features. The head is long, triangular, 
and vertical, furnished with large eyes, {sometimes 
having a triangular prolongation in front,) and three 
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distinct stemmata ; luitennEe long, filifomi, &di1 
slender, composed of numerous joiuta, sometimes 
pectinated in the mnJes ; terminal joiat of the palpi 
ending in a. point; ligula quaJrifid; tegminn thin 
and reticulated, usually covering the wings, legs un- 
equal, the anterior pair elongated, tliickened, and 
aimed with teeth ; tarsi five-jointed. 

This tribe includes a variety of very singular 
forms, which have received the name of talking 
leavet, from their resemblance in colour, form, and 
texture to these parts of vegetables. The veined and 
reticulated tcgmiua may even be said to represent 
the different states of leaves ; in some appearing 
but partially developed, and in otbera aaauming the 
variety of tints which characterise the different sea- 
sons. Thus tliey are in some fresh and green, and 
this, as in the foUage of plants, is the prevailing hue ; 
in others they appear brown or rust-coloured, with 
the Hurface wrinkled and shrivelled, strongly resemb- 
ling withered or decaying leaves. The likeness is 
frequently heightened liy the folioceous expansions 
of the legs, while the long narrow shape of these 
members, and also of the thorns and abdomen, as- 
similate them, in some measure, to twigs, footstalks, 
or small branches. 

These insects are carnivorous, a disposition which 
might be inferred from the prominence of their eyes, 
size and shape of the mandibles, and their being 
fitted for rapid motion. They prey i^on weaker 
individuals of their own class, and like most other 
insects of predatory habits, have a peculiar provision 



bvbtbuatIo ahbakoxicsmi. 



for enabling them t 






Onft^ 



the (listinguiahing marks of the present fainily it 
great length and thicliDesa of the forelegSj which, 
owing to the lengtli of the thoras, usually appear 
remote from the other pcurs, and placed near the 
head. They thus admit of being extended forwards 
a conBiderable way from the body, and tlieir stmc- 
ture admirably adapts them for seizing small objects. 
The thigh, which is the ihidtest portion, is grooTcd 
on its inner edge, and beset with a double row of 
strong spines ; the tibia ia so formed as to close 
upon it aa the blade of a poctet-knjfe does upon its 
handle, and being likewise epinoua on its iuteiiot 
edge, effectually secures any object that may be 
within, in a manner somewhat similar to what is 
practised by that carnivorous vegetable the Dionea 
muscipula. Tho efficiency of this implement is 
shewn not only in seizing small insects, which be- 
come an easy prey, but in the combats which the 
Mantidffl carry on with ench other, for a desteroue 
applicatJon of it decapitates an opponent as expe- 
ditiously as could be done by a guillotine. In a leg 
BO conatnicted, the tarsus becoraea a tery subordin- 
ate appendage, being short and weak, and apparently 
unequal to suppott the body, resembling that part 
in certain Coleopterous genera (such as Phantmit, 
Geotrupet, &c.) where it shews a tendency to be- 
come obsolete, as its functions are performed by the 
extremity { 
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Thcj' ore usually borne extended before the insect, 
and frequently nused upwards, and i^liLsped as it 
were t«getLer. This attitude led tbe ignorant tu tlie 
fantastical notion that these insects can divine or indi- 
cate future evente, and in many places ihey are re- 
garded with a kind of religious veneration. The 
species which occurs moat plentifully in the southern 
provinces of France (M. relighsa), is particularly 
famous (or pointing out the road to cliildrcn and others 
who hi^pen to have lost their way. " Puero interro- 
gaiiti," says the credulous Roudelet, " de via altaro 
pede eitento rectaio monstrat, alque rare vd a unquam 
ftdiit." Another species is held in such high venera- 
tion by the Hottentots that the individual upon whom 
it happens to alight, is supposed to have a peculiar 
d^ree of sanctity imparted to him, bdiI to he a special 
favourite of heaven. These superstitious faodes 
bave suggested to systematic authors such names 
aa oratoria, religioso, prccaria, pater noster, &c. 
It is scarcely necessnry to slate, that these move- 
ments are the result of the peculiar instinct and 
mode of life of these insects; for being fierce, cruel, 
gormandising creatures, so far from imlulging, as baa 
been foud]y supposed, in a state of religious abstrac- 
tion, they are continually seeking what they may 
devour. With this view, they are perpetuaBy moving 
their arms or fore-legs in the air, and closing one 
armed joint upon another, so that whatever insect 
prey comes within reach, is immediately tronslixed 
and consumed.* The foltowiug ohserTutioiis ore 
* Eocjclop. Biit. Ith EdiL Eotom. p. 190. 
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made hy Dr. Shaw in relation to M. viatoria, but 
ihey are equally applicable to the whole tribe : — " In 
its retd disposition it is very far from sanctity, preying 
with great rapacity on all the smaller insects which 
fall in its way, and for which it lies in wait with 
anxious assiduity, in Uie posture before mentloued, 
seizing them with a sudden spring wben within its 
reach, and devouring them. It Is also of a very pug- 
naeiouB nature, and when Itept with others of its own 
species in a state of captivity, will attack its neigh- 
1>ours with the utmost violence, till one or other is 
destroyed in the contest. Roesel, who kept some of 
these insects, observes, that in their mutnal conflicts 
their manceuvres very much resemble those of hussars 
fighUng with sabres ; and sometimes one cleaves the 
other through at a single stroke, or severs the head 
from the body. During these engagements, the wings 
are generally expanded, and when the battle is over 
the conqueror devours his antagonist." 

This pugnacious disposition is so strong in many 
of the species, that in China and other eastern coun- 
tries, the inhabitants amuse themselves by making 
them fight like game-cocks. They are kept in small 
bamboo cages, and fed on soil skinned insects ; and 
a set-to between these puny adversaries is said to ho 
regarded with as much interest as a regular main at 
Fives -court. 

The mantidffl are confined to the tropical and tem- 
perate regions of the globe. The former possesses 
by far the greater proportion of them, and it is only 
in the southern ports of the latter that they seem to 



find B congenial climate. Europe is more sparingly 
provided with them than the other great divisiona of 
the earth, having only n few species, and most of these 
of small size. One of these, however, {M. Parana, 
a species not exceeding eiglit or nine lines in length,} 
is found as far north as Fnmcfort on the Maine ; but 
its occurence, even in a more northern latitude than 
this on the Continent, does not authorise us to expect 
to meet with it in our insular situation. We, accord- 
ingly, find that there is no representative of this 
family in Britain. They first become common in 
what has been called, in Zoological geography, the 
Mediterranean region, (including the southern coasts 
of Franco, Spain, Italy, Turkey in Europe, Greece, 
the coasts of Asia Minor, Syria, and the northern 
shores of Africa, as far as 30",) which la characterised 
by numerous entomological peculiarities; and even 
here, though individuals abound, there is no great 
diversity of speeies. Many large and conspicuous 
mantes inhabit the East Indies and other parts of 
Asia; numei'oua species also occur in America, and 
not B few are found at the Cape of Good Hope. 
Among the latter is one of the smallest of the family, 
M. PaeiUa, which scarcely exceeds the dimensiojis 
of Baphidia Ophiopsis ;* some of the largest kinds, 

• The reaemblaiice of eome of 
neuropl«raiu iaitcct is not iuconf 
Biulog}' may be Imccd between til 
the latter poasesaing iiilcifonn far 
Baphidia, fonna the most promi 
compariBOD. All of these ioMcta 
oF being able (o elevate the tboiax almost to a right angle nilh 
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upwards of fonr incbes in length, occur in SonlJi 
Amoicft. 

The eggs of the Mantidee, which are very ntimer- 
ouB, ore enveloped when first laid in a. soft sttbstance, 
which, bj exposure to the air, soon acquires the con- 
sistcncf of parchment. Thev are disposed, as in 
the family last described, in two rows; are of an 
elongated form and yellow colour. The packet is 
attached by an adhesive gum to tbe stalk of a plant. 

As a generic designation, the term Mantis is now 
limited to such members of the family as have the 
antennce simple, head withoat an angular projection 
in front, eyes hemispherical, anterior tegs long and 
falciform, the others slender and withoat spines. Many 
of them are of considerable size, and with a very few 
exceptions, extra-European. ^H 

MANTIS (HASPAX) OCELLAEU. H 

pLiTB VIL Fig. 3, ^ 

DruTf'B Emiic Inrnds. PL 43. Itg. I. 

Hbad and tboras yellowish brown, inclining to green ; 
tegmuia transparent at the tips, the remainder 
green, the centre of each marked with a yellow eye- 
like spot, encircled with black ; wings transparent, 
tbe costa tinged with green ; fore-legs yellowish 
hrowu ; the middle and hinder thighs witli a small 
expansion at the extremity, and two spurs on the 

This handsome species inhabits the Coasts of Afri^ 




MANTIS HELIGI03A. 

PLilK VIII. 

Lmn. Reaef) In. iL G17IL PI. 1. fig. 1. 2^-H. OialoiU. 

lAm, — Road^i /«. iL OryU. PI, 2. fig. 6, and Vol. St. 

PL 13 — M. Orataria, Fahr, — Lichtenitejn Lim. Traiu, 

ri. p. 28. 

This well-knoivn species is about two inches in 
lengtli, of a light green colour, incliaing to brown in 
some places, aud occasionally almost entirelj of the 
latter hue ; thorax eloogate, partieularly in the female, 
and smooth on the surface ; tegmina as long as the 
abdomen, green and tmspotted, each of them with a 
strong longitudinal nervure, at some diatance from 
the anterior border ; under wings of an elongate tri- 
angnlar ehape, greeD anteriorly and of a firmer textm% 
than behind, where the colour is pale white; the ab- 
domen and legs are also green ; the anal Bpines, as 
well as those on the anterior legs, deep chestnut. On 
the inner aide of the coxie of the fore-legs, there w 
a yellow spot bordered with black — n peculiarity 
which, according to Latreille, Gerres to distinguish 
this species from one nearly allied, which is a native 
of the Cape of Good Hope. 

This species appears to be general throughout the 
Mediterrancaa region, and in many places it occurs 
in great profusion. It is the M. frie-dieu of the 
southern proviucea of France and Italy. If the 
lynonvms of authors were to be admitted as accurate, 
it should likewise be regarded as extensively distri- 
bnted over foreign lands, but in many instances they 
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arc oertainly erTooeoas. Liehtenstein, for example, 
refers to tliia species two mantes figured by Stoll, one 
from Surinam, the otJier from Tranqueliar, wLicU 
have all the appearmice of being distinct. Tcbasnow 
been demonstrated, that, in order to obtain just views 
of the gengraplticol distribudon of insects, as well as 
other tribes of inferior animals, more importance mnst 
he allowed to minute characters than they were 
thought to deserve by the older naturalists. Even 
with this limitation, however, there is no doubt that 
this species is widely spread. 

MANTIS (DEROPLATYS) DE3ICCATA, Wtil. 

PWTB IX. 

This plate represents, of the natural size, a remark- 
able and unique insect, hitherto undescribed, belong- 
ing to the present family. The expansive membrane 
on eaeh side of the tbomx is one of its most remark- 
able characters. From its resemblance to a. withered 
leaf, Mr. Westwood, to whom we are indebted for a 
figure and description, has distinguished it by the 

The length of the body is about three inches, the 
expansion of the tegmina three ioches and a quarter. 
The colour is obscure broivn variegated with dull red 
and buff. The eyes are large, lateral, and not acu- 
minate ; bead tmarmeJ. Thorax furnished on each 
side with a large and very thin mcmlisne, (resem- 
bling a withered leaf,) having a deep dentate notch 
on each side behind. The margins of the abdominal 
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segroenta are lobed. The tegminB are ornamented 
near the tips, beneath, with a largo black spot but- 
roiindcd by a white circle, which appears through the 
semi-transparent tegmina on the upper side ; theposte- 
riorwings are very dark brown, the coslaanJtipsbeing 
paler brown. The anterior femora are of a. moderate 
size, shining beneath, with four short black bars at 
the base of the spines. The four posterior legs are 
slender, the thighs having a small membranous bi£d 
lobe near the tips. 

This insect, which most be regarded eis a singular 
one even in the eccentric tribe to wliieh it belongs, 
is a native of Malacca, and forms one of the orna- 
ments of the estenaive collection of the Rev. P. W. 
Hope. It enters into Serville's first section of the 
family, the four posterior thighs being furnished with 
a membrane at the tips ; hut the unarmed structure 
of the head and eyes will not allow it to be referred 
to any of the genera (or rather subgenera) which he 
has proposed; Mr.W est wood has, therefore, considered 
it proper to give it a new subgeneric name, founded on 
the dilated form of the prothorax, by which character 
it appears to connect Empusa and Chteradotes ; Oxy- 
pilus also, having the bead elevated in the middle, 
forms another link between tbo species with tobed 
and those with simple tibiffi. 

EMPU3A GONGYLODES. 

Platb X. Fig. 1. 

Lalr.SenilU — BfanlisGongj-lodca, ii'ns — Roael. ii, Locnita, 

PI. 7 — Sloll. Ma«t. PI. 16, figs. 68, 59, SX^Fabr. Eil.Syit. 

Dmr^'a ExoliB Imecti, by Wfdwood, I PI. SO, fig. 3. 

Tbu genua is distinguished from Mantis by having 
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die forehead pnidaced like ahorn, the untennffl rather 




sbort and pectinated in the males, and the thjglisfiir- 
iiished, near tho extremity, with b. rounded membran- 
ous appendage ; a similar expansion is sometimes also 
found onthetibife. The species are among the most 
remarkable lookingof this family, the limhs being very 
long and slender, and the thorax of such a length and 
BO attenuated tliat the head and anterior legs appear 
to have hut little connection with the hinder parts. 
Most of these insects are natives of Asia, the spectea 
figured on the adjoining plate is foimd in many parts 
of East India, but it is probably by mistake that Dmry 
mentions Philadelphia na producing it. Il is a pretty 
large insect, frequently measuring nearly three inches 
and a half. Head and thorax yellowish brown, re- 
sembling the colour of a withered leaf; the former 
termmating behind in a conical projection, hifid at 
the tip, with a slightly dilated membrane on each 
side ; the latter Tery long and slender, (about half 
h of the entire insect,) dilated behind th^ 
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head, and having an acute angle on each side. Teg- 
mina yellow inclining to hrown^ especially towards 
the anterior margin, covering about two-thirds of the 
abdomen when closed ; wings small, thin, and trans- 
parent, pale or light green. Abdomen yellowish brown, 
flat, much widened at the hinder extremity, and ter- 
minating behind in a triangular point, the sides waved 
and a little turned upwards. The anterior legs are 
nearly of the same colour as the head and thorax, 
slightly clouded with dark brown, the thighs very 
much thickened, and the trochanters, which are long, 
thin, and flat, terminating in a strong slightly curved 
spine ; the other legs slender and grejdsh brown, each 
with a foliaceous expansion near the tip of the thighs, 
somewhat heart-shaped, and divided into two acute 
angles anteriorly ; tibiae of the middle legs terminat- 
ing in three small spines, those of the hinder legs in 

two. 

EMPUSA LOBIPES. 
Plate X. Fig. 2. 

Mantis lobipes. Lichen. Linn. Trans, vi. p. 23. — M. undata, 
Fabr, Stoll's Mant. PI. 8, fig. 30. 

NsABLY as large as the preceding, to which it bears 
censiderable resemblance. Head yellowish brown, 
triangular, the forehead much produced, the eyes 
round and very prominent ; antennae short. Thorax 
the colour of the head, half the length of the whole 
body, slender, margined on the sides, and a little 
dilated behind the head; tegmina longer than the 
abdomen, thin and transparent, wings hyaline, both 
slightly streaked with green rays ; abdomen flat and 



238 STBIEUATIC ABKiKOEUENT. 

pretty broad. The anterior legs are long and thick, 
liglit brown clouded with duaVy, the trochanters 
without a terminal Bplne ; middle and hinder legs 
with a heart-shaped expansion near the apex of the 
thighs, and another of amaller size behind the middle 
of the dhiie ; the letter armed with two spines at the 

This insect is a native of Trsnquehar and other 
places on the Coromimdel coast. 

Fah. Pha.=midje. 
AtTHOPGH formerly confounded under the ( 
name, the differences between Phasma and Mantii 
seem to be eyeii more than generic, and sutHcicnt to 
justify the establishment of two separate families. 
The spectres indeed, at first sight, appear to own 
but little connection with any other insect, their 
iacies or general asjici^t being altogether pecidiar. 
It is not till after a pretty careful esamiaatian of 
their structure that their relations become apparent. 
This is paiticvlarly the case with the apterous species, 
in which the essential characters appear, as it were, 
io Buch a disguise, that ou a cursory inspection doubt 
may be entertained even about the order to which 
they belong. Some of the winged species, however, 
shew a more obvious affinity to the tribes with which 
they are usually associated. 

This family is at once distinguished from the pre- 
ceding one by all the legs being of equal dimensions, 
or nearly so. The head is lar^'e, rounded-oval, and 
usually borne somewhnt lioriaon tally ; the antenme 
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inBcrtod before the eyes, seldom of great length, 
and the joints elongated. The tegmina sre often 
wanting ; when they esist they are short and marow, 
never covering the hinder wings ; the latter are often 
large, and not unfrequently ornamented with bright 
colours, a circumBtance which generally tnkcs place 
when the wings are not destined to he covered hy a 
sheath. The prothorax is short, the body very long 
and linear. 

These insects live exclusively on vegetable Jo od. 
Their mondiblea accordingly are of a different form 
from those of the mantidie, and better adapted for 
gnawing. Liie grasshoppers and locnsts they lay 
their eggs in the earth, and for this purpose the 
females arc provided with a small enaiform ovipositor 
in the extremity of the abdomen, covered by three 
leaflets when unemployed. The eggs of some of 
the species are of considerable size, certainly among 
the largest to be found in this class of animals. 
Those of Phasma dUatatum are of a slightly oblong 
shape, flattened on one end. They are of a brown 
colour and marked all over with numerous impressed 
points, and have on one side a mark or double 
waved line so disposed as to represent a kiud of 
cross. The flattened end is surrounded by a small 
run or ledge, and seema to he the part which opens 
for the exclusion of the larva, since it readily scpar* 
ates from the rest,* 

If not the most bulhy of insects, some of the 

' Linn. Traoi. U. pi. IS. fig. 4, 5. 
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Phaamidfft certainly surpass &11 others in Iciigtli. 
Many of tlicm measure lialf-a-foot from one ex- 
tremity to die other, and one 'of them, (P. jigoi) 
occasionally attaius the length of about nine inches. 
The resemhlance of the narrow bodied kinds to a small 
branch, is in many instances remarliahly close, and 
this in connection with oth«' peculiarities, is no 
doubt ofien the means of preserving them from the 
ttttaclis of other animals. Were this not the case, 
they .would fall an easy prey to llieir enemies, for 
they are ill fitted to act on the defensive, and the 
slowness of their moTements atfords hut little chance 
of escape hy flight. Among the other peculiarities 
alluded to, may be mentioned the spines with which 
many of them are beset, particidarly on the head 
and thoraK. As an example of this sort, P. eomu- 
tum, a large species, may be eited, ^iliose frontal 
Iionis give such a formidable expression to its head, 
that it would not be supposed apriori to belong to a 
e of perfectly innoxious habits. ^H 




To enable them to cling to hrauchcs, and " drag 
their slow length along," the tarsi in general are much 
developed ; the basd joint especially is often long 
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and tliicV, and occaBionally produced upwards in a 
conical form. The joint bearing the claws is like- 
s strong, and a largo sucker is placed between 
the latter; suckers are likewise attached to the 
underside of the other joints, enabling the insects to 
seoure a footing even where there are few or no 
inequalities on the surface. 

The legs are seldom provided with leaf-like ex- 
pansions among the typical PhasmidBe, although a 
tendency to that structure appears in P. /atipes and 
some othera. In the genua Phyllium, however, the 
principal species of which is so remarkable for its 
perfect Eimilarity to a laurel leaf, the thighs and an- 
terior tibiiB are both excessively dilated. The legs 
»re frequently inserted at equal distances, (as in the 
genus Cladoxerue), at other times the middle and 
hinder pairs approximate. The forelegs beingplaced 
just behind the head, liovc a piece scooped out of 
the femora at the base, in order to afford room for 

The sexes of these insects may he distinguished 
by the males being mueh smaller than the females ; 
their antennie longer and thicker; the tegmina smaller, 
more pointed, and spiued at the base. In tlie males 
also the forelegs are proportion ably longer, thinner, 
and armed with fewer spines. 

The phasmidcc are more decidedly tropical insects 
than the manlidse. The intertropical regions of 
Asia, America, and the great islands of the Indian 
Ocoan are the appropriate abodes of the largest and 
most remarkable kinds. Africa, Western Asia, and 
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Europe possess very few ; in the last mentioned eou- 
tinent, indeed, only two species occur, and they are 
of comparaliveiy email eiie, namely, BaeiUus Retn'iu, 
and B. GaUicat, natiTes of Italy and the soatbem 
provinces of France. 

One of the species is said to haveheen occasionally 
tised as an article of food, &nd is bence named 
P. edtde. The late Rev. Lansdown Guilding has 
made us acquainted with the singular fact, that if 
the larva or nymph of P. comvlum, happen to lose 
one of its legs, it reappears after the Rrst change of 
skill folioiving the accident, although it is altvaji 
smaller than the opposite limb of the same pair. ^H 

PHASMA NECYDALOIDES. ^M 

Plate XI. ^^ 

lot. Gen. Criisl et Insect, torn. iii. p. 87 Fiibr. Sloli, PI. III. 

fig. 8; and PI. IV, fig. 11. 

This conspicuous insect alfords a good esample of 
the genus Phosma, aa it has been restricted by Ser- 
ville and St. Fargeau. According to these authors 
it is characterised by having the first joint of the 
ftntenosB cylindro-conic ; the second globular ; three 
large ocelli; the body cylindric, always provided 
with wings and tegmina {in both sexes) ;_ the thighs 
and tibia linear and simple. The general colour of 
P. neoydaloides is greyish-yellow; eyes red ; thorax 
with pointed tubercles ; abdomen and posterior legs 
cinereous; the incisures and articulations brown. 
Tegmina small, pale brownish-yellow, with dark- 
browa nerrures; exterior edge of tlie wings light- 



brown, the rest inclining to redd isli-brown, variegated 
with transverse rays and spots of dull-white. The 
male is mucli smaller, and of a deeper hrown. 



Uuttis acdfbtiB, Umi.— Roesel II. Orytl. PI. XVII. Sgc 4-5. 
_J(oS, Spectroa, PI. VII. figs. B4-M. 
Tliis genus has the antennie inserted before the 
eyes ; no distinct ocelli ; palpi compressed ; pro- 
thomx nearly aa long as the mesothorax ; body 
broad sad flat ; the tegmina dilated and veined like 
leaves ; all tlte thighs compressed, and having a 
broad membranous appendage before and behind j 
the tibiee, when at rest, applied to the thigh beneath 
the dilated membrane; tarai five-jointed. 

Of the few species known, that represented on tlie 
adjoinbg plolo is the largest and most beautiful. The 
female has the t«gmina and upper portion of the 
abdomen of a fine green ; the antennna in this sei 
are short and obtuse. In the mole the tegmina are 
corapOTBtively small ; the wings large and trnnspar- 
ent, green on the anterior edge; the body narrow; 
the autenuEB rather long and setaceous, composed 
ef numerous cylindrical joints. 

It is a native of Eastern Asia, Java, and the ad- 
joining islande. 

Having thus detailed the leading peculiarities of 
Ac first great division of this order, we now proceed 
to the second, containing the families of Crickets, 
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Grassboppers, and LocusU, These differ from ^ 
the preceding tribes, in haying the hinder legs lengt' 
ened and much thickened, in order to Gt tiiem for 
leaping. Besides this marked peculiarity in stmcture, 
there are others no less Btriking in their manners and 
economy. The males are musical, or, in other ivords, 
have the power of producing a stridulcut note, ap- 
parently for the purpose of attracting the attention of 
the females. With very few esceptions they are 
herbivorous insects, and deposit their eggs in the 
earth. In general they frequent plants, but a few 
jive in holes which they excavate in the soil. ^_ 

FaU. ACSETIDS. ^H 

Antennae very long and slender, composed 41 
numerous articulations ; head generally large, thici, 
and somewhat rounded ; tegniina lying nearly flatly 
along the back, and for the most part rather short ; 
wings longer than the tegmina, and projecting behind 
the body : tarsi generally three-jointed. 

The family of the crickets presents several varia- 
tions in the possession or non-possession of ocelli. 
In Tridactylus there are three distinct ocelli ; in the 
mole cricket only two are visible, the third'being ap- 
parently obsolete, or, as LatreiUe says, " euboblitera- 
tus." In Myrraecophilus they are entu-ely wanting, 
and in the true criclteta they are said by Latreille to 
be " Bubobsolete ;" but this last statement needs modi- 
fication. In the domestic cricket no trace of them 
can be detected ; while in the new species figured 
It pair of these organs are very distinct, as tliey ara 
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, Mr. Westwood informs us, in several otlier 
allied undescribcd species iti Lis collectinii. Tlie 
gcnuS] in fact, seems to confain several groups, 
quite as distinct as the section formed by Latreille, 
{^Gen. Crugt. S^. 111. 99,) for the reception of 
Aclieta Itaiica, and of which Serville has compoied 
tho genua CEcanthus. A. Arachiioides may be re- 
garded as forming a coDiiecting link between Aclieta 
and Phalangopsis of the last named author. 

Typical examples of tliJs family arc to be found in 
;he well known domestic cricket, field cricket, and 
mole cricket. TLe two former are referred to the 
genus AcHBTA, which, besiden them, comprehends 
other British species. The history of the do- 
ilic cricket bas been so often given, that it is un- 
cecesEory to repeat the particulars in this place. It 
ITS in most of the other couhtries of Europe, aa 
well as in Britain. Its song, if such it may be called, 
(for which it is so highly valued in Spain, that the 
peasantry aometimea hang it in little cages by the 
fireside,) is produced by a very simple piece of me- 
cbanism, and is peculiar to the male. It consista of 
a kind of rounded areolet, tense and shining, situate 
at the base of each of the tegmina ; the latter over- 
lap each other, the right being uppermost, and the 
left beneath it. The nervures of their dorsal portion 
are thicker, and form larger cells in the male than 
a the female.* When the former wishes to produce 
the sound, he elevates the hinder part of the teg- 
mina in such a manner aa to form an acute angle 
• See PI. VI. figs. B and 9 \ the former a a dorsal view of 
e male eritkcl, the lallet an undfix aide view oC the femi^R. 
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with the body, and rubs them against each other witli 
a brisk horiKoatol moTement. The nervurcB on 
meeting each other produce the well known sound ; 
tlie areolets at the base soeia to serve no other pur- 
pose tban to giye intensity to it M. Burnieister, 
however, advances another explanation of tlie phe- 
nomenon in question. According to him, the air, 
npon being forcibly expelled from the stigmata, par- 
ticularly those of the thorax, by tlie violent agitation 
which tlie animal imparts to its whole body, strikes 
against tlie lateral edges of tlio tegroina; but being 
unable to escape in that direction, it is forced to as- 
cend, and coraes in contact with the membranous 
areolets, which by being thus struck arc thrown 
into a state of vibration. This may certdnly con- 
tribute to the inten^ty of the sounds, but it is obvious 
from their nature, that they originate in a mechanical 
action rather than in the air issuing from the stigmata.* 
The field cricket (A. campeslris), presents a suf- 
ficient number of structural modifications, taken in 
connection with its mode of life, to justify the 
establishment of a separate genus for its reception. 
It is well known to reside in holes dug in the earth, 
where it lies in wait for insect prey. Although habit- 
ually carnivorous, it seems, however, capable of sub* 
sifiting on vegetable substances ; for Stoll affirms that 
iie kept a pair alive for a considerable time by feed- 
ing them on grass and crumbs of bread. Another 
interesting insect of this tribe is the mole 
{Grt/Uotalpa vul^arW) which has long attracted < 

■ Lteoidtiie'* Inlrod, L p. 2T£. 
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servation by tie nature of its haunts, and the beau- 
tiful adaptation of its structure to its peculiar mode 
of life. Its history is to be found in almost every 
elementary work on insects, and it is therefore un- 
necessary to repeat it bete. Tlie 
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rior leg, which may h 
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found in this class of a 
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and it is only in certain districts i 

England that it is found in any quantity. 

Many different specica of Achetidie oi 
couutriea, and several of them exhibit very remark- 
able forms. The male of Gryllus umhraculatus of 
Linniens, a native of Spain and Portugal, is re- 
markable for B. membranous prolongation of the 
forehead, nliicb Itanga down in the form of a veil. 
G. Pattersonii, as represented by Stoll, has a sifigular 
inflation in front of the head, and ttvo long boms 
curved forwards, and placed before the eyes. Tbo 
species which the some iconogropher names G. 
VoT&s, has an enormous head with large projecting 
mandibles, and antennte little short of balf-a-foot in 
length. 

As'an exsniple of this curious and well known 
family, we have represented an interesting species, 
now figured fw the first time. 
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ACHETA ABACHNOIDES. 
Plate VI. Fig. 1. 
Ii iaanativeof Jamaica, and specimens are preserved 
in the collection of the Entomological Club of Lon- 
don. From its peculiar form and resemblance to a 
Bpider, Mr. Westwood liss given it the specific name 
of Arachnoidee. It is about seven lines in length, 
esclasive of the ana] filaments, of a yellowish hoe, 
variegated with duaky brown. The head is trans- 
verse, produced in front, between the antennie, into 
an oblong black hirsute point ; of a dull clay colour, i 
with dark hrowu markings. Two ocelli are dis- | 
tiuctly visible near to and behind the insertion of tbs | 
antennte. The latter are very long and multiarticn- 
late ; the palpi likewise long and slender, with the i 
terminal joint very slightly securiform. The thorax | 
IS transverse, dull clay coloured, varied with brown, 
the tegmina short, the dorsal portion of each forming 
nearly a circle, of a dull reddish clay colour, with j 
the basal portion darker. The legs are of great' I 
length, of a dirty ochre yellow, with the four anti 
thighs and til»i« ringed with brown, the anterior tibia j 
furnished with a minute talC'like spot nt the base, j 
The antennce and anal filaments dirty clay colour. 

Fam. Grtllid^. 
This family comprehends the estensive tribe of grOBS 
hoppers, which have often been confounded, both by. j 
popular and scienliiic writers, with the true locusts. 1 
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It must he admitted, indeed, tbat a ' 
nection exists between tliem, and it is only by attend- 
ing to peciiliaritiea which do not greatly influence the 
general appearance, that the distiiiction can be mani- 
fested. The Gryllidie hove very long antennie, always 
as long as the body, and frequently of much greater 
length ; setaceous or nearly filiform, and conEisting 
of numerous indistinct joints, often upwards of a 
hundred. The tarsi are four-jointed, and the females 
are provided with a very long compressed ovipositor, 
which projects from the hinder part of the body, and 
is usually somewhat carved upwards. The resem- 
blance the shape of this instrument hears to a sabre 
or cutlass, has led some Continental writers to name 
these insects Sauterellea d sabre. The head is per- 
pendicular or slighly incurved, and the tegmina are 
deflexed, partially embracing the abdomen. 

Al! these insects are herbivorous, the greater part 
of them feeding on grass and herbaceous plants, hut 
not a few of them prefer the foliage of trees. They 
have been observed not to refuse animal food when 
accidentally placed in their way, but this has happened 
but rarely, and must be regarded as a violent devia- 
tion from their natural habits. They frequent mea- 
dows, pasture lands, and rocliy declivities exposed to 
the sun, intimating their presence by on incessant 
chirping, and by leaping among the feet of the pas- 
senger. Very few of them inhabit this country, and 
such as we possess arc, with one exception, of insig- 
nificant dimensions, contrasted with those of many 
foreign lands. Many finely coloured species are found 
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t parts of America, as tvel 
ID Africa and Asia. In some of them the tegmiw 
and ivingE are of great amplitude, and the powers of 
flight are probably considerable ; they are likewise 
ornamented with rich coloura, frequently rendering 
them very ornamental objects. The similitude, of 
these parts, to the leaves of trees, formerly mentioned 
as signalising the Orthopterous order, is also conspi- 
cuous ill the present tribe, particularly in that section 
of it] which, in allusion to this very circumstance, 
Kirby has proposed to name PCerophylla, oi leaf- 
Grasshoppers deposit their eggs in the earth, an 
operation which they accomplish by means of the 
lengthened ovipositor, wliich forms one of their dis- 
tiactivG features. This instrument is slightly modified 
in form in the different genera. In Acrida, it con. 
aists of six pieces or valves, two upper and four lower, 
each of which is grooved internally, and these are 
moved backwards and forwards alternately, when 
employed in boring. The eggs are rather long, and 
narrowed nt both ends ; they are laid in considerable 
quantities at a time, and extruded together along with 
a kind of mucous matter, which soon dries and be- 
comes a slender membranous envelope. The nymph 
or pupa does not differ from the larva, except in 
bearing on tlie back a pair of rudimentary wings, 
enclosed in a kind of sheath. The larvsa and pupa 
are, of course, incapable of flight, but the n 
sect springs into the air with great facility, and e 
ponding its capacious wings, can sustain itself f< 
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considerable time. In ordinary cases, tliey ti 
but sbort spOL'ea at a time ; but when any cLange of 
piftca becomes requisite, they are able, like their re- 
Intives the locusts, to fly both liigh and far. Indeed, 
It is very probable that the relations given by travel- 
lers respecting the immense congregations and flights 
of what are vaguely termed locusts, ought sometimes 
to be referred to certain kinds of Oryllidte. 

Although these insects do not leap so powerfully 
as the true locusts, the structure of the hinder legs, 
ihe instruments by which they accomplish it, is pre- 
cisely similar. The thigh is much elongated, and 
thickens gradually as it approaches the body ; the 
knee is likewise a little swollen to &3brd room for 
the somewhat complex articulation which unites it 
to the tibia. Along each side of tbe thighs, arc three 
longitudinal ridges, ond on the upper and under sides, 
a double row of quadrangular elevations, placed 
obliquely, and somewhat resembling the surface pro- 
duced by plaiting together two pretty broad thongs, 
What may be called the knee-pan, has a cavity in 
the centre, adapted for the reception of the head of 
the tibia, and in this sinus the condyle of the tibia 
works. Besides the central process or condyle of the 
tibia, there are tno lateral ones which also work in 
a sinus of the knee. The motion of the tibio is there- 
fore semirotatory up and down, as upon a pair of 
pivots, and all the parts being connected by means 
of strong ligaments, dislocation cannot easily take 
place. When this is considered in connection with 
the state of the muscles of the thigh, thickened for 
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the express pnrpoae of securing an increase of powMj 
we perceive how admirably adapted these creatures 
are for a tiad of motion which must often have ex- 
cited Buqirise by its extent and rapidity. 

The tibiffi are thickly armed with spines, some of 
which are merely processes of the crust, and others 
are implanted. Of the former there are two r< 
one on each side, leaving a groove between thi 
and of the latter are those on the lower angles of 

Of this family we shall figure, as osamples, 
British species, and a few remarkable foreign forma,-^ 
ACRIDA VIRlblSSIMA. 
Plate XIII. Fig. 1. 
GrylluB viiidiaaimus, Linn. — Donopan'i Bril. Tat. IV. PI, 
Locusta viridis^ma. Lead — ConDcephatua tiiid. Same 
—Curtii- Brit. E«l. I. 83. 

AcBiDA lias antenniB as long as the body, setaceous, 
the basal joint dilated, second short, tliird rather 
longer ; masillte with three small teeth at the tip, the 
palpi having the terminal joint longest and truncate at 
the extremity ; labrum orbicuJor, dilated at the base ; 
mentum narrowed anteriorly ; the exterior lobes of 
the hgula dilated and palpiform ; posterior tarsi with 
the penultimate joint short and hilobed, tlio first hav- 
ing a lobe on each side near the base. 

This genua contains all the British insects that can' 
be referred to the family of the Gryllidie. Although 
they do not exceed a doien, they are so diversiGed in 
character that it is only by a pretty general definition 
that they con be comprehended in the some generic 
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group. Some have tbe wings and tegmina perfect, 
othera are apterous ; in some the males have an ocellus 
at the base of the tegmiiia, in others it is wanting; 
the mandibles of certain species are ehort, trigonate, 
and almost entire on the inner edge, while others 
have tliem long, acute, and dentate ; finally, the ovi- 
positor is sometimes curved and sometimes straight, 

ACRIDA VERRUCIVORA. 
Plitb SIII. Fig. 3. 
QtjUna TermciYoruB, Han. Fair.— Road II. Gn/U. VIII. 
This handsome and not uncommon species, is nearly 
on inch and a half in length, the general colour green, 
with dark brown spots on the tegraina, and a few 
Htnaller ones on other pnrts of the hody ; the ovipo- 
sitor of the female curved. It hns obtained its name 
from a belief said to have once prevailed among the 
Swedish peasantry, that its bite and the black liquid 
which it disgorges into the wound were useful in 
removing warts. It is said to have oecuri'ed in this 
country: on the continent it is not rare. 

PTEROPHYLLA OCELLATA. 
Plats Xlir. Fig. 3. 
Wb here figure what Stoll regards, seemingly with 
propriety, as a variety of the GryKua ocellatui of Lin- 
nKUs, belonging to a remarkable group, at once dis- 
tinguished from all others by the amplitude of their 
tegmina and wings. In its ordinary appearance the 
tegmina very much resemble a dry leaf, the disk in- 
clining to a purplish colour; in the variety represented 
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the tegminB simulate a leaf beginning to decay, the 1 
extremity and nervTiTCB being brown, the remaining 1 
parts yellowieb green. The wings arc pale brown [ 
and transparent, with transverse undulating dusky I 
streaks, each having a large oceilatcd spot at the 
tremity, conBiatiog of a hlaek ground with two white I 
crescents, the exterior edge reddish and surmounted J 
by a black streak. 

Tberemarkablelookinginsectsoftbia genus, which 1 
might at first sight be taken for Lepidoptera, 
natives of Surinam and Guiana. 



The figure referred to represents a very remarkable 
apterous insect of this family, from a drawing by Mr. 
Westwood, taken from the specimen in the eollection 
of the Rev. F. W. Hope. It is a native of New 
Holland, and was iirst described, b short time since, 
by Mr. Grey, in the Magazine of Natural History." 
It was brought from the interior, 300 miles up the 
country. It is almost entirely of a ferroginous colour, 
the abdomen variegated with yellow; legs brownish 
yellow ; length, including the mandibles, two inches 
and a half. The head is very large ; labrum promi- 
nent and crescent- shaped ; ocelli three, not placed 
at the base of the ridge between tlie antcnnse, (as 
described by Mr. Grey,) the anterior one being con- 
siderably in front of it, and the posterior pair a 
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hinder part : mandibles ver; long and toothed a 
extremity ; palpi very long and slender, composed 
of long joints, the maxillary pair terminated by a flealiy 
wart, (not an acute spine, as stated by Mr, Grey ;) 
legs long, especially the hinder ones, the thighs of 
wbioh are much thickened ; tibice strongly Gpine<l ; 
tarsi four-jointed, but having a fleshy lobe at the base 
of the radical joint on the under side, by which cha- 
rnctcr it is associated with the present family, and 
not with that of which we are next to speak. 

Fam. LocosTtD^. 
AntkkniE short, seldom exceeding half the length of 
the body, filiform or subulate, sometimes thickened 
towards the middle or extremity, the joints generally 
distinct and not very numerous; tarsi tliree-jointed ; 
abdomen conical and compressed, the female without 
a projecting oyipositor. The males are without a 
circular spot at the base of the tegmina, and their 
stridulent note is therefore entirely produced by the 
friction of the thighs against the tegmina and wings. 
Such, concisely, are the moat marked distinctive 
features of a tribe of insects which have long beeu 
objects of hialorical celebrity on account of their ex. 
tensive depredations. As they are very nomerous, 
and present considerable diiferences in external cha- 
rnctors, the genera into which they are divided are 
necessarily many. The ravages of locusts have been 
oflen described, and the accounts given by travellers of 
their astonishing multitudes and powers of destruction 
arc calculated to excite our astonishment. It is also 
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well known that in most of the conntries where thi 
occur they are more or less used as food, 
tice was probably eveu more common in ancient times 
than at present. Themodeof preparing them varies in 
different places. The Bedouins of Egypt roast them 
alive upon the coals; in addition to tliis the Arabs 
steep them in butter. The inhabitants of Morocco 
dry them on the roofs and terraces of their houses, 
and eat them either smoked or broiled, and esteem 
them so highly that the price of provision falls whi;n 
the locusts visit the neighbourhood. The Hottentots, 
as well as many Arabian tribes, dry them, and grind 
them into a kind of flour of which they make bread. 
In consequence of their beingusedfor these purposes, 
the markets and shops in many places are supplied 
with them, and they are sold at a low rate. The/ 
are also used by the Hottentots to feed fo' ' 
eat them with avidity. The Calmucka fi 
antelopes, and other animals with them ; 
swarms arc drowned in the Volga aod cas 
hogs eat them eagerly and become nnosually fat 
the diet. 

LOCnSTA MIGRATORIA. 

FiATB KV, Fig. 1. 

Grj'Uus Migratoriua iwn. Fabr. — Roew/'a Intfda, u. CfyK.! 

Kiiv Da Geo-, jii. ji. iUe, PI. 23./. 1. 

This species occasionally attains the length of two 
inches and a half; the thoroK is slightly ridged, and 
faintly marked with a transverse line, the colour 
greenish or dull-red, with a longitudinal hlaok spot 
on each side; tegmina brown, with darker spots; 
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wings transparent^ tinged T^dth green at the base ; ab- 
domen testaceous ; hinder thighs angular^ and spotted 
with black on the inner side; tibioB red. Found 
abundantly in Egypt, Barbary, and in the south of 
Europe ; occasionally extending as far north as Pans 
and even Britain. 

LOCUSTA DUX. 

Plate XV. Fig. 2. 

Gryllus Dux, Linn. Fabr. — Drurp, PI. XLIV. — Encyd, 
Method, No. 4, (Actydium), — ServiUe's Revis, Orth. 92. 

One of the largest migratory locusts known ; the teg- 
mina often measuring eight or nine inches from one ex- 
tremity to the other. The head is dull-yellow, with 
an olive tinge : the thorax dusky-olive, ridged on the 
sides, and having an elevated dentate ridge down the 
back ; tegmina dull-green,. with numerous ill- defined 
dark spots ; wings red, with a black edge, and par- 
allel rows of black spots, most of them resembling 
the beards of arrows : abdomen olive-green or yel- 
lowish ; legs red ; the thighs chequered with white. 
A native of tropical America. 

LOCUSTA CRISTATA. 

Plate XVI. Fig. 1. 

GrylluB Cristatus, Linn. Fabr^—RoeseVs Insect, torn. ii. Gryll. 
PI. 5, figs. 1, 2.—JStoW8 Sauterelles de passage, PI. 9 6. fig. 30. 

A LAROB species, sometimes measuring nearly four 
inches in length. Head and eyes brown; thorax 
olive-green, ridged along the back, and marked with 
four transverse impressions ; tegmina greyish-green^ 
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variegated witli numerous small IJght-yelli 

rate spots ; wings tlue, with blaclc spots, the posterior' 

margin black ; abdomen red above with jdlow spots, 

yellowish -green beneath ; hinder Icga green, the 

thighs spotted with white. A iiatiTe of South 

Ainei'icB, 

LOCUSTA FLAVA. 

Platk XVr. Fig. 2. 






Gryllna FlaTua, Linn. Poir.— Acrid. nigrofDJciatmn, Zfe ■ 
iii p. 433, PI. 41, flg. 5 — S/oU'a Savtmvlia 
PLUS. 6^.41. 

Body ash-coloured ; thorax unequal, with a dors^' 
ridge ; tegmina clouded with rusty-brown, each with 
two light-coloured bars ; wings of a fine yellow at 
the base, beyond this there is a curved band of black- 
ish brown, the extremity transparent and unspotted ; 
posterior thighs bluish-black internally; tibitB red. 
Found at the Cape of Good Hope. 

LOCUSTA smtlNAMA, J 

piiTK XVII, Fig. 1. m 

Gtyllus SurinamuH, Li»n. Fair De Getr, iii. p. fi03, PI. 43,V 

Fig. 3 Sloiri Suat. de Puss. PI. 23. 6, 42, 42 i. 

Lbnoih from eight to nine lines ; thorax black, with 
four longitudinal yellow lines; tegmina dull-green, 
inclining to grey ; wings blue, very glossy ; abdomen 
greenish-yellow, with a series of yellow spots on each 
side ; thighs blood-red at the base, the lip, and some- 
times a band near the middle, black. Found in Sur-s 
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pLiTBXVII. Fig. 3. 
uCa ConicuB. Sloiri Siu/, de Pass. PI. 23. &. 

Fig. an, 

at once known by the narrow 
I longer than the thorax ; and 
L are enBiform and prismatic, 
IS the head and thorax taken together, multi- 
articulate, and inserted between the eyes at the es- 
tremity of the head ; the body long and narrow; legs 
slender and lengthened. The species, which are not 
numerous, and by no means accurately distinguished, 
are peculiar to warm climates, and we know scarcely 
any thing of their manners. The figure referred to 
above, may possibly represent a Tariety of T. Nasutui, 
although Stoll, from whom we have copied it, regards 
it as distinct. The thorax and tegmina are brownish 
yellow, the latter with a crenatedwhiteroyalongeach; 
abdomen marked with yellow and block spots ; legs 
brown. Fig. 3d, of the same Plate, represents a 
speciesnamed T. irasiliensii byDrury. Itisclosely 
allied to T. nasutus as well as T. conicus. The teg- 
mina are pale fulvous, with a green stripe along the 
centre of each, irregularly indented on the hinder edge 
with black; wings transparent, the basal portion 
tinged with a delicate and beautiful red. Its habitat 
is Rio Janeiro, Brazil, &c. 

Ordeb III. — Hehipteba. 
This is one of the orders provided with a mouth 
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formed for aiiclting. We liave already described tl 
■oral tube of Butterflies and Moths, the only tribes 
provided to nliich we bare had uccasian to advert. 
In tbe others, it preaenta a very differeDt appearance, 
and likewise performs functions to which it is not 
a<laptcd in those. Considered in relation to this im- 
portant structural peculiarity, the Hemiptero would 
require to be associated with the other orders similarly 
distinguished; but an arrangement which assumes 
the organs of flight as its regulating principle, points 
nut the situation now assigned to it as tbe most natu- 
ral and appropriate. 

These organs deviate still further from the wings 
of theColeoptera than those of tbe order last described. 
The upper pair may be considered as divided into 
two parts ; the anterior portion stiff and 
resembling elytra, the terminal portion membran< 
and more or less transparent. Hence the 
Hemiptera or balf-wings, (from mwou the lialf,) 
also hemelytra, the latter used to designate tbe up] 
wings when spoken of by themselves. This 
ture, however, must be loohed upon as merely chai^ 
acterising certain typical species, for tbe deviations 
from it are numerous and important. The extent 
of the homy portion of the hemelytra is liable to 
great variation in different genera. In most instances, 
it occupies about a third part of the surface, some- 
times the half, (as in Li/gaeui,') at other times two- 
thirds, (in AlyJus,) and three-fourths in certain Re- 
duvii. Occasionally, it is so extensive ns to reduce 
the membronouB portion to a narrow band at the tip, 
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and in a numerous race it may be said to occupy the 
whole sorface, rendering tho Iiemelytra very similar 
to the tegmina of OrtLoptem. On the other hand, 
the transparent portion often encrooclics on llie region 
of the other, to a greater or less extent, and in Coreus, 
Tingia, Aphis, Sec, the whole ia nearly of a uniform 
membranous consistency. 

This want of unifonoity Las occasioned difference 
of opinion among authors respecting the position, 
affinities, and constitution of tlie Hemipterous order. 
LinntEUS confounded it with the Orthoptcra; others, 
in order to avoid the impropriety of ossociating gnaw- 
ing insects with suctorial ones, effected their separii^ 
tion; and thinking it also improper to unite such as 
have half membranous upper wings with those in 
which they are wholly coriaceous, formed two sepa- 
rate orders under the names Hemiptera and Homop- 
tera. This was done by De Geer, in which he was 
followed by Dr. Leach and Mr. MacLeay. Although 
the differences in the texture of the wings arc cer- 
tainly important, am! it has the appearance of incon- 
sistency not to take them into account in an arrange- 
ment where they ore professedly assumed as indicat- 
ing primary sections, more especially when they arc 
connected, as in this instance, with corresponding 
differences in economy, it has notwithstanding been 
generally thought inexpedient to admit tlie separft. 
don alluded to. The transition from a corneous to 
a membranous texture, is certainly so grodoal, thiit 
it would be difficult to fix where the line of demarca- 
tion should be drawn J all the species agree in the 




important diameter of Laving b. sucking inBtrumi 
with a jointed Eheatli, and it must be admitted 
highly inadvisable to mdliply orders except for the 
moBt urgent reasons. But if rejected as primary 
groups, they must he adopted aa secondary 
we shall accordingly follow Latreille, who has, fr 
this circumstance, diridcd thb order into two 
secdoDR, which he denominates Heteroptera (' 
of different texture) and Homoptera, (wings of 
form texture.) 

The under wings are usually not of large size, and 
offer nothing peculiar in their forms and composition. 
When nt rest they are covered by the hemelytra, 
being simply drawn beneath them, and more or less 
crossed, but without forming distinct longitudinal or 
transverse folds. Several species of Hemiptera u* 
entirely apterous. I 

Thia is the only order in which upper wings of ^ 
rigid consistency coexist along with a mouth !onaoi' 
for sucking. The latter differs cousiderably from the 
spiral tube of butterflies and motha, which is a mere 
canal for conveying the nutritive fluids into the eso* 
phagua ; besides serving this purpose, it is so foTmed 
that it acts as a lancet for piercing the integnmeDts 
of plants and animals. As great length would scarcely 
be compatible with such a usage, it seldom equals tlie 
dimensiona of a icpidopterous proboscis, beingusually 
much shorter than the body. There are a few ex. 
ceptions to this rule, however, and in some examples 
it is so long as to project a good way behind the body 
like a caudal filoment. Although so different in ap- 
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peanince and use irom the moutli of gnawing insects, 
it is found to be composed of the same or correspond- 
ing parts, with the exception of the palpi, which are 
quite obsolete. These pprta, however, have, of course, 
uudergoDS great modifications, to such & degree, in- 
deed, that it is exceedingly difficult to recognise them. 
It is only from their insertion and position relatively 
to each otlier, that any agreement can be inferred ; 
and, at most, the oral organs of suctorial species can 
only be considered as analogous to or representative 
of the parts of a mouth formed for mastication. There 
is reason to believe that some of the ingenious ob- 
servers, who have turned their attention to this sub- 
ject, have carried their views rosier too far, from a 
ivish to demonstrate a certain uniformity of organisa- 
tion among different tribes — an interesting inquiry, 
but one which requires to be pursued with great 
caution, as the fancy is so apt to lead us astray. At 
all events, we have been often led ixora this cause 
to the application of names, which, however signifi- 
cant as originally used, becomes quite inappropriate 
in their present extended acceptation. The term 
mandibles, for example, is sufiicicntly descriptive of 
the gnawing organs of tlie mandibulata, but is wholly 
unmeaning when applied to a slender filet composing 
a portion of a tube, in which both tho form and the 
function are completely changed. 

The rostrum, when not employed, is bent benealli 
the breast, to which it is closely applied, passing be- 
tween the legs. It consists of four joints, generally 
distinctly marked, of a cylindrical form, or tapering 
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to the extremity. The shealJi, or external articula) 
portion, is formed by tlie elongation of the labium 
lower lip, and is liable to little variation, except in 
length. Snvigny eeems to regard the basal segment 
alone as representing Cbe true Kp. It endoses four 
slender hair-like pieces, dilated ft little at tlie base, 
and finely denticulated at the extremity. Of these 
the superior pair reptescnt the mandibles, and the 
others the two blades of the masillBB. They are 
incapable of horizontal motion, and the latter are 
destituteof the jointed appondiigcB which theyalw-avs 
bear in masticating tribes." Over the base of the 
rostnim is situate tlie labrura or wpper lip, of a coni- 
cal shape, and usnally very much lengthened, pointed, 
and frequency transversely striated. Immediately 
beneath this is sometimes observed another piece of 
similar form, which Latreille regards as analogous to 
the epipharynx, and also another portion which should 
be considered as corresponding to wbat he calls the 
hypopbarynx. The clypeus is fi'equectly distinct 
and conspicuous; the reverse is the case with the 
lingua or tongue, although Savigny has occasionally 
detected its presence. 

The anterior part of the head is sometimes very 
much produced, forming o long beat, occasionally 
furnished with spinous projections. This is the cflse 
witli the Fulgorffl, and in a well known species of that 
tribe, it is inflated into a large mitre-shaped appendage 
of a very remarkable appearonce. 

39 of palpi ttto laiil to have been otserved. 
ThHpa and Nejn. ' 
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The composite eyes present nothing very peculiar 
in this order. In geniirol they are ratlier of large 
size, and at times placed very prominently. In the 
genua Aleyrodes there apjiear to be a ]ioir on earb 
side. Stemmnta exist in most of the genera, hnt in 
some no trace of them can be observed. They are 
of remarkable size in Reduvius, almost equalling the 
dimensions of composite eyea, and seem to be wanting 
in Naucoris, Notonecta, Nepa, and some other tribes. 
When two in number, (which is frequently the case 
among the Hemiptera,) they are sometimes placed 
rather behind the eyes, nt other times on the cjown 
of the head, (as in Cercopis, Ledra, &c.) and occa- 
sionally (be in the Fulgoiidte,) between the eyes and 
the entennee. In the genus Jossus they present the 
singular anomaly of being placed under the head. 
Sometimes they arc remote from each other, (Scu- 
tellera, Edessa, &c.) at other times with their edges 
almost touching, (Reduvius, &c.) In shape also they 
offer some differencc«i, tlio usual round form being 
exchanged, in Fulgom serrata, for an oblong with a 
longitadinal impression ; m another example of the 
same genus, (Fulgora diadema,) the depression is 
circnlar. In the genus just named, the ocelli dcTiate 
in another respect from their ordiuary appearance, 
being, instead of the usual black or hyaline colour, of 
a fine yellow in F. latemaria, and white in F. cande- 
laria. In some kinds of Cicadie ihey are red, 

The antenne vary greatly, as will appear from the 
descriptions afterwards given of them as aiding in 
dbtinguishing the different families. In the homop- 
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teroua tribes they are usunlly very inconspicnous, 
Bometimcs so small els itlnioEt, on a general view, to 
escape obseryation. This is the cose with Fulgora, 
Nepa, Raimtra, &c. in wliick tbey are short and Gub> 
nlate, and, being placed beneath the eyes, onlybecoine 
visible when the insect is reversed. In the lieterop- 
terous section, however, they aro often of considerable 
length, and, in not a few instances, some of the joints 
are suddenly and broa^lly dilated. The articulations 
vary in number from two to eleven. 

In the majority of insects the head articulates im- 
mediately with the thorax without any posterior elong- 
ation, but numerous examples occur in this order of 
a distinct neck. Certain species of the Cimicidra have 
it GO much elongated that the head appears placed upon 
a narrow peduncle. 

The prothoras is, for the most port, very much de- 
veloped, but agradual diminution can be traced among 
the genera till it become a mere collar. It reaches 
its maximum among the heteroptera, and is usually 
much contracted among the homoptera. It is chiefly 
remarkable for the singular projections which fre- 
quently rise from it, rendering the species the most 
extraordinary looking insects with which we are ac- 
quainted. It is very often produced laterally into 
two long spines, which are sometimes truncated, at 
other times pointed, sometimes directed forwards, at 
Other times curved backwards. Instead of spines, 
these projections occasionally assume the form of 
foliaceous ajipeodnges, notched or serrated on the 
edges. In Ledra they have the appearance of ears. 
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(^Ledra auri'ta,) and, rrom the curious aspect they 
give to the Centroli, tLeae insects are called in France 
jxliU diabUe and demi-diables. It is the prothorax 
that forms the large folioccous expansion coTering 
tlie whole upper surface of the Mpmbracef, an ex- 
traordinary structure to which wo are unable to nfisign 
nny use, and which, as lias been remarlied, seems 
created by nature only for the purpose of shewing her 
inexhaustible fecundity in varying animal forms. 

The metathorax is sometimes of considerable size 
in the Heteroptcra. The Bcutellum is o^en bo large 
as to form a very marlied feature in the appearance 
of these insects, covering the whole of the surface of 
the abdomen, and protecting the wings like an elytron. 
On the other hand, it is minute in Cicnda and the 
allied genera, and difScult^o determine, presenbng 
at timca the form of a St. Andrew's cross, and some- 
what forked posteriorly. In Fulgora it is triangular, 
while fuCentrotus.Membracis, and some Other gen era, 
it is linear and transverse. 

The legs present numerous variations in different 
species, as will appear from the descriptions subse- 
quently given. These variations in the locomotive 
organs are rendered necessary by their diversified 
habits and modes of life. In such as inhabit waters 
ir the body through a rcsial- 
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habits, the legs frequently differ both in their relative 




proportions and in the amount of the compou 
articulations. In some tlie legs are nearly equal, i 
others the hinder pair hoTe the thighs very much 
lengthened, thickened, and armed with spines. Rap- 
torial fore legs are formed nearly in the same manner 
as formerly described when speaking of the predace- 
ous Orthoptenu They esist in the aquatic genera 
(^Hi/droeorisas), and also in some terrestrial kinds, 
such as the Syrtes, in which they terminate in a 
monodactyle claw like those of eome of the Crustacea. 
The thighs sometimes serre to distinguish the seses, 
heing, in many species of the Cimicidte, dilated in 
the male, and of the ordinary size in the female. The 
hinder tibiee sometimes present the peculiarity of 
being furnished with very hroad foliaceous espansions, 
irregularly toothed on the edge ; in some instances 
as wide as the body, and strongly contrasdng witli it 
by being of an entirely different colour. Such broad 
surfaces exposed to the air must exercise consider- 
able influence on flight, and arc probably of service 
in balancing the body. The number of joints in the 
tarsi varies from one to five, but when the latter 
amount occurs it is not in all the tarsi, there being 
no example of a strictly pentamerous species in this 
order. Several kinds are heteromerous, that is, having 
four joints in each of the fmir anterior tarsi, and five 
in the posterior pair. In Ranatra the number of 
joints may be represented by 2, 1, I ; and in Sigara 
and Naucoris, by 1, 2, 2. The great majority, how- 
ever, have three joints in all the tarsi, fielostoma 
and Notonecta have two, a number of rare occur- 
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ind Nepa lias only o 



, of wliich but few 
e afTorded hy the class. 
The general forma and relative position of the parts 
described, will be well understood irom &d inspection 
of Plate XVllI. which represents the details of a 
characteristic eiample of each of the two great divi- 
sions of this order. 

Pig. 6 is a highly magnified view of an insect belonging to 
tho heleropleroui lection, Pcntaioma rafipes, a common Brit- 
ish BpecicK The wings on one Fiide are expaaded, the olfaera 
in lila. For greater pDiBpicoity, the varinus st^menla, where 
covered by auperincumbent organB, are represented by dots. 
H, the heatt ; a, o, the eyes ; b, tbc ocelli 4 c, one of the an- 
tennffi ; T 1, uppeiudo of the piothorax ; /' one of the pro- 
thoraiic legs -, T S, upperaide of tbe mesotboisi ; 8 e, scutel- 
tum greatly developed and extending over the metBthdiax 
- and part of the abdomen ; i, one of the hemelytia ; k, 
tbe lenlhery basal portion of the hemelytm; hm, the mem- 
bmnoui or apiral portion ; f'one of tbemesothoraciclegs; T3, 
upper side of the melatbotas, greatly reduced in siie, sup- 
poiting tbe winga (one of wbicb is extended, W 3 ), and the 

melatbaradc or Ihiril pair of legs ''° — A, abdomen Fig. T. 

Tbe head and prothotax of tlie same insect seen irom beneath ; 
B, the eye ; 0, iiase of nnlennu ; Ir, !a.bmm or upper-lip, long, 
and transversely etnated ; (h, Ihe fbnr-jointed tower-lip trans- 
Ibrmed iDtj> an elongated canal for tbe recuption of four slender 
Kts, gg, U, which represent Ihe mandibles and maxilliei 
(, raised portion of the underside of the head, forming a gutter, 
in which the bow of the lubruro rests ; T 1, underaide of tho 
prothonn; T bascof one of theprothoradclegsi Z, Ihecavity 
of the prolhoiai, into which the anterior narrowed part of the 
memthorsx (marked in fig. 6 by the letter i) is received. — 
Fig. 8. Side view of Ihe head, the respective parts lettered as in 
6g. 7. — Fig. 9. One of the anterior tarsi of Fentntoma^ufipe^ 
■hewing the emnrgination at the bare of the tibia, and the pul- 
villi attached to the base of the elaws. 
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Figures ^'S illUBtrale the structure of one nf the homoptfits. 

Cicada ainia, ft natiyc of China — Pig. 5. The head aeen in 

, front ; o, a, the eyes ; b, the three ocelli ; c, e, the antenns ; 

I i, the clypeus ; t, the labmm ;/, the labium, tbrmtDg n sheath 

1 ftw the reception of^,ff,the hair-like maadibleB, and i,*, the 

bur-like maiillE. — Fig. 3. Part of the laouth ; d, the clypeuB ; 

■.thetabnun; f'f"f'", the two basal, and part of tho long 

lanniTial joint of the labium— Fig. 4. The aeven-jointed «v- 

tennm.— Fig. 5. Underside of the Ihomx and abdomen-, Tl, 

prothaiu ■, T 2, meaothorai ; T 3, metalhorai ; A, abdomen. 

We hnve already mentioned the compBrative ex- 
tent of the different orders, from whicb it appears 
that the one now under consideration is tlio fourth 
in the scale, nearly 25,000 species beiag supposed l<i 
exist. Rather more than 600 different kinds have 
been found in Britain ; but most of these are incon- 
Bpicuous insects of small size and obscnre colouring. 

The metamorphoies of these insects may be de- 
scribed as merely a series of moultinga. The loryie 
and pnpee are alike active, the latter distingnishable 
from the former only by having two small projections 
on the bock wliicli conceal tbc wings and wing-covers. 
The only perceptible difference in apterous species 
in their Tarious stages, is that arising from siBe. 

In proceeding to illustrate thjp order by a, selection 
of a few species from the numerous tribes it contains, 
we shall first advert to that section which bos been 
named, 

Hetkboptera, 
The distjnguisbing marks of which it may be of ad- 
vantage briefly to recapitulate in this place. The 
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rostriim takes its origin directly from the front of tlio 
head ; the hemelytra are always membranous at the 
extremity ; the prothorax is much larger than the 
other divisions of the trunk; the body flat and de- 
pressed, the hemelytra and wings being always hori- 
zontal or Tery slightly inclined ; the former crossing 
each other when closed ; antcnnie usually rather 
long and not terminating in a bristle ; scutellum 
Tipositor not developed. This section con- 
t^ns the following families : Ciraicidte (buffii), Peuta- 
tomidffl (plant bugs), Coreidte, ReduTJidfe (wAeel 
iuffi), AcanthiiltB, Hydrotnetridts (woto- biiffs), Ne- 
pidas (water scorpions), Notonectidffl (Jioat-fiiet). 
The three lost are aquatic, and the two last consti- 
tute the Eobdivision named Hydrocorisa, or water- 
bugs, by Latreillo ; the others form his subdivision 
Ceocorisa, or laud-bugs. 

SCUTELLERA DISPAH, 
Plate XIX, Fig. 1. 
SUU-i Funaiit), PI. 37, fig. 260. 
;enus is essentially characterised by the 
development of the scutellum, which covers 
the entire abdomen like a shield, concealing both 
the hemelytra and wings. As in all the other 
species of the family the nntennra are five-jointed, 
the joints pretty long and nearly of equal thickness ; 
sucker consisting of four distinct articulations ; tarsi 
three-jointed. 

The scutellerfB were referred by Linnsus to his 
great gemis Cimes, and they were subsequently con- 
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founded with Pentatoma, till Lnmark effected their 
separotion. The peculiarity which has occasioned 
this separation, is neceesarily sccompacied with some 
others which render tliem very distinct. As the 
scutellum is placed over the wings, it must be suffi- 
ciently elevated not to prevent their m 
this gives the body a much more conve 
appeanmce than umoug the other tribes, f 
indeed, it seems quite gibbous. They invariably 
live on plants, extracting the juices from the more 
tender partSj where they are able to introduce their 
sucker, No esampte of the genus occurs in Britain, 
and, indeed, very few inhabit any part of Europe, 
S. lineata, however, — a small species of a deep red 
colour marked with longitudinal black streaks — is 
plentiful on umbelliferous plants in tiie soittii of 
France, and along the northern shores of the Medi- 
terranean. The greater proportion of those described 
in entomological works are Irom Java, China, East 
Indies, Cape of Good Hope, and Surinam. Most of 
these are very splendidly coloured insects, decorated 
with the deepest tints, and having a fine metallic 
gloss of golden-green, copper, or silver. The indi- 
vidual figured belongs to Scrville's second subdivision, 
that in which there is no abdominal plate ; the thorax 
with a lateral spine ; the body long, and narrowing 
grailually to the hinder extremity. The colonr U 
deep orange yeliow, with several black spols, sur- 
rounded with light yellow, scattered over the surface ; 
but the colour and markings are very variable. It 
is a native of Cliina and Japan. 
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PENTATOMA RUTILANS. 

PL4TB XIX. Fig. 2. 

Edrasa rutilaiu, Fair, — Cimei ntdlans, Drurg, Vol. iii PI. 
46, fig. e. 

In the present genus the scutellum is still krgc, 
bill it covers only a portion of the abdomen. The 
antensfB have the first or radical joint shortest ; the 
third joint sometimes longest, (as in Pru^pss,) 
sometimes shortest, (as in P. Baccarum, and P. 
Gritea.) The second and third joints of the rostnim 
are mtlier longer than the others ; anterior tibira 
notched betbre the apes ; tarsi thrcc-joiuted, the 
middle joint minute. (PI. XVIII. fig. 9.) 

The species of this genus are more widely dis- 
tribnted than their near allies the scutellerte. Many 
brilliantly ornamented hinds inhabit the warmer 
regions of Asia, Africa, and America; no small 
number are to be found in the continent of Europe ; 
and about fifteen are included in the lists of our in- 
digenous insects. 

The beautiful species figured on PI. XIX. at iig. '2. 

is a native of Sierra Leone. The thoras is bright 

mazarine blue, with a scarlet streak across the front ; 

scutellum greenish blue, the tip and margins scarlet ; 

hemelytra blue ; abdomen scarlet, with dark blue 

spots St regular intervals along the sides ; underside 

yellow ; legs and rostrum hiack. 

PENTATOMA (ItAPHIGASTER) INCAKNATUS. 

PiakXIX. F(g. 3. 

Clmci incatnatufl, Dnry it PL 36, fig. 5 — Ciraex tligripe^ 

Fihr.~-StoU'a dm.2,2i, 10. 

Thorax deep orange red, edged anteriorly with 



blue : scatelliim the same colour u the tbonut, hatring 
two blne-blsck spots BBteriorty: t^miaa orange red 
ftvm the base to beyond the middle, «-ith ft bine cpot 
ID the centre; the extremity oKve, with a brassy 
tint ; abdomen orange red, tbe sides jellotvish wbite 
with bine marks; nndergde yellowish while; leg* 
blue. Fomid in China. 

Of the other families betonging to the Heteropte- 
rans section, space can only be alforded, in this plai 
for the following examples: — 

COREL'S ISTRTOMASTES) PliUDOXUS, 
PlatbXX. Fjg.1. 
Cimei paradoxus, HiAr. ^c 
The genus CoreuH is distingoished by haTing tbe bi 
oval, tbe last joint of the antennEe (which o 
four articutatiuns,] ovoid or fosiform, commoiJy si 
than the preceding. The suhgeno 
the last joint of the antennse a good deal al 
the preceding one, and nearly oral, while the 1e 
is liJiform and simple. Of this group S. margin, 
is the best known species; 5. paradoxut i 
similar to it, being of a grey colour, tinted in i 
places! witli reddish brown ; the sides are f 
with ciliated meiabrBnons lobes, which give t 
■ect D very singular appearance. It was first fi 
by Spormann at the Cape of Good Hope. 



Cimex fli 
Thie is another member of the family Corel da whi 
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according to Mr.WeatwooJ, moy possibly be referrible 
to the genus Cetbus. It is a native uf Sierra Leone, 
about an inch in length, and the greater part of tlie 
surrace brown ; the thorax margined with yeliow, 
and the coriaceous portion of the iiemelytra boniered 
behind and along the apex with a hand of the same 
colour ; head and abdomen red ; legs yellowish brown, 
the colour deepening towards the foot. 

ANI80SCELES HYMENIPHEKA, 
PtJTH SX, Fig. 3. 

Fob a figure and the following notice of Ibis new 
species of Anisosceles, we are indebted to Mr. West- 
wood, in whose cabinet llie specimen is preserved. 
The genus must now be restricted to such kinds aa 
have long and slender legs, and the posterior tibiie 
furnished with a broad nierabranous appendage on 
each side. The type is the comiuon SraziliDii Ly- 
gaeus bilincatuH, Fabr (Diactor elegans, Perty ; Auis- 
os. latifolin, Sorville.) Another species is the A. la- 
tipes, (Guerin'e Mag, Zooi. pi. 75,) from Mexico. 
A third species, undescribed, closely allied to the 
hitter, hut smaller, with the thorax and hemelv-lra 
entirely fulvous red, and the legs entirely pale ochre- 
ous, is contained in the collection of the Jardin dee 
Plontes, and to which the specific name of a^nii 
may bo applied. The species here figured is a native 
of MeKico ; it is about nine lines long, fulro-testa- 
ceous, the thorax with a black line behind, but the 
niarg^ itself yellow ; scutellum black, the edges and 
a central line yellow ; legs yellow, with black lines. 
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tbe membranous expansion of the binder tibin luW 
ous, variegated wi^ testiiceous, and marked \ 
a group of Email black spots near the middle of tl 

HOMOPTEBA. 

, the second great division of the Hemipter 
■, will be readily distinguisLed by having the 
apparently originating from the lower part 
of the bead, near the breast ; the hemelytra of a 
uniform consistence, approaching to membranous, 
throughout their whole estent ; never overlapping 
each other when closed, and inclined on each side, 
forming a kind of roof over tlie body ; the lat 
thick and convex ; mesothorax and metathorax lui 
developed thuii the prothorax ; antennas short a 
icconspicnous, terminatiog in a bristle ; b< 
minute; ovipositor always diatinot. 

The above characters sufficiently indicate that tl 
section is widely dissimilar from the former, 
differences are not confined te external and structur 
attributes, but also extend to modes of life, the Hq^ 
moptera living exclusively on vegetable juict 
the Heteroptera are more partial to the blood of ani- 
mals. It cont^s several well defined families, of 
which we shall first attend to that of the Ciutdidte 
or frog-hoppers. "■ 

Fau. Cicaiiid£. fl 

Is these the antennffi are very short and selaceoDS^ 
composed of from three to seven joints, scarcely pro- 
jecting beyond the head,(Pl. XVIII. fig. 2,c, c,)the 
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latter brood and transrerse, never produced in from, 
with three ocelli on the crown, (PI, XVIII. fig. 2, b.) 
the hind legs are thickened and adapted for leaping, 
and all the torai are three-jointed ; females with an 
ovipositor ; males musical. 

The first example of this fine genus, figured for 
the first time, is named 

CICADA {POLVNEURA) DUCALla 

PLiTKXVIIl. Fig. 1. 

Tub head is hlack, with two minute buff-coloured 
spots over the insertion of the antennee. The thorax 
is considerably broader than the head, and angulated 
on each side, near the middle, the colour black, tvith 
a narrow anterior and broad posterior margin of yel- 
low. The romunder of the body is black, except 
the posterior margin of the basal segments of the 
abdomen, which are chestnut in the centre. The tegs 
are black, with the thighs, except at the tip, scar- 
let The general colour of the anterior wings is 
chocolate brown, darkest at the base, the anterior 
costa at the base, and the veins, of a rich golden 
yellow ; the latter are divided, rather before the centre 
of the wing, by a curved transverse vein, thicker than 
the rest ; from the base of the wing to this vein, the 
longitudinal veins are furcate, beyond it they «ie 
numerous,Bndform a great number of irregtdar shaped 
cells, (differing on the opposite wing,) and terminat- 
ing in about twenty longitudinal veins, received by 
another vein which nins parallel with the exterior 
margin of the wing. The hinder wings are of a dull 
buff-ochre colour, paler next the body. 
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This beautiful Cicada (which Mr. Westwooil, 
whom we Lave been indebted for a i 
sidera as forming a. distinct Bubgenus, in consequence 
of the numerous veins with which the anterior wings 
are furnished) formed part of the late General Hard • 
wicke's collection raaOo in Nepaul, and presented to 
the Linnean Society of London. It ilaea not Eccni 
to exist in any other collection, either in this country 
or on the Continent. It is allied to C. fasciata, Fal 
C- speciosa, Illiger, &c,, hut differs considerably ft 
these aud every other described species. 

CICADA PLEBEIA. 

PiiTE XXI. Fig. 1. 

RaeMtlS las. PI. 35, 26 — SloWt (Ag. PL 24. Eg. 131, PL 

fig. 139. 

This is the largest of the European Cicadas, being 
frequently found to measure two inches in length, and 
4 J inches between the tips of the wings. The general 
colour is black, with a yellow line on each side of 
the thorax, and various emnller stripes of the some 
colour on different parts of the surface. Undcriads 
testaceous-yellow ; tegmiua and wings transparent. 
The sound it produces is very loud and shrill. It is 
iirst met with on going southwards, in thu central 
prorinces of FnincCj and is not unfrequcnt 
of the southern parts of Europe. 
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Cicad. Manif. Septendmm, Imv — SloU's Gead. H. S. 6 

Eolm Reiie door NaoTd-Amenka. 
HsAu black; eyes yellow; thorax and upper p 
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oFthe body binck ; die metathorax edged tvitli yulloii- ; 
breaat and legs deep yellow, more or less spotted 
uitb black ; abdomen black beneath, eacb eegmcDl 
with B band of brownish yellow ; the liemelytrn are 
transparent, slightly tjugcd with yellow ; the costa 
and ncrvnres deep yellow; under Mings unspotted, 
deep yellow at the base, the nervures likewise of that 
colour. Nymph of a uniform brown, the legs reddish 
yellow. 

Tljis insect is a native of North America, and Jiii^ 
obtained the name Septendectm from being sup])oseil 
to make its appearance in large numbers every seven- 
teenth year. This statement was first made by ICalm, 
and more recent travcijers admit that appearances 
give some coontenauce to the notion. An intci-esting 
account of it will be found in C. J. Latrobe's Rambler 
M SoutA America. 

FULGOEA LATERSARIA. 
Platb XXII. Fifr 1. 

Fulsora Latenutria, £ini. — Hoesel a. Locust xxtiii McriaaU 

Sarinamlnl. PJ. iS. StoU'i dead. PI. 1, fig. 1. 

This genus is, iu several respects, one of the most 
remarkable belonging to the present order. It was 
first established by Linnteus, under the name Later- 
naria, an appellatLon which he subsequently changed 
to Fulgora. Both these terms were suggested by 
the supposed luminous properties of many of the 
species, which, at that time, seemed to be admitted 
on the most satisfactory etidence. As originally 
c«iutitutod, the geuus comprehended many kinds 
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which are now propeHy esclnded, as iheir forms and 
structure were too diversified to be compaliljle nith 
the DOtiDn now formed of a generic group. The Pol^J 
gors, strictly so called, are such as present the follow^l 
ing characters. ^M 

The antenna have the second joint of a globulEU' 
shape, and coTcred with pretty large granulations, 
the terminal seta inserted in the centre of a minute 
globose joint; ocelli two, placed a little before and 
under the eyes, between them and the antennm ; 
forehead more or less produced anteriorly ; labrum 
terminating in an acute point; sucker composed of 
three joints, its extremity extcndhig at least as far 
as the insertion of the posterior legs ; bemelytra not 
so broad as the wings, the length greatly exceeding 
the breadth ; legs elongated, adapted for leaping, t 
hinder thighs strongly spined ; prothoras not bo b 
as the metathoras, and somewhat emarginate o 
hinder margin. 

Even in the acceptation to ivhich the above defini- 
tion restricts it, the genus comprehend a considerable 
amount of species. Tlie greater number of them are 
insects of large size, and warm if not brilliant colours. 
The prolongation of the forehead, and llio extraor- 
dinary forms it assumes, confers on them a peculiar 
aspect, at once distil: guisl ling them from all other 
hemipterouB tribes. 

The larger kinds hare long been said to be lumi- 
nous, and this belief has been so general, that the] 
hare obtained the name of fire-flics, mouchcs a 
and lantern-flies. But recent travetlera agree i 
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ftllirming that they never witneBsed this phenomenon 
io any other insects except certain species of Lam- 
pyris and Elater. Certmn writere of older date, 
however, affirm that they have, and it, is diflicitlt to 
determine the fact amidat such conflicting evidence. 
Still, Itowever, when we consider Madam Merian's 
circumstantial statement, and how improhahle it is, 
notwithstanding the grave errors into which she oeea- 
Eionally falls, that ehe could be mistaken in a matter 
80 obvious, while, at the same time, she could have 

affirm they have sometimes seen it luminous — and 
that the names given to the insect, both by the 
colonlBts and Datives, £ucli as Lantarendragcr, Porte- 
Lanterne, mouclie it feu, all bear allusion to this 
property — it may he concluded, that the opinion 
generally received is nearest the truth. It should be 
kept in mind that all the negative evidence merely 
proves that the light is seldom exhibited, while the 
testimony of a single trustworthy observer affirming 
that he has witnessed it, is conclusive. All luminous 
insects are capricious in displaying their radiance ; 
and, in many instances, it is only under a certain 
combination of circumstances that they can do it nt ul!. 
In the present ease, it may he that only one of the 
■ sexes is luminous, and even in the sex so endowed, 
the property may depend on the age of the indivi- 
dual, the season of ihe year, and even the state of 
the atmosphere. 

The narrow-snouted Fulgone have likewise ob- 
tained credit for being luminous, but there is a still 
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t of eTidence ti 
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o support tl 
in tlie preceding case. They differ 
I fonn of the snout, and other cireuiuBtonceB, from the 
\ species just alluded to, tliat we are scarcely entitled 
to infer that what exists in die one is common also 
to tbe otiiers. The Chinese F. eandelaria ia Ten- 
ahundant, and if it he really Id minous, the phenome- 
non must have been often witnesBed hy European 
residents ; yet all their accounts seem to refer to 
phosphorescent LampyridBB and Elateridaa. It is to 
be wished that some competent obsenjer would un- 
dcrtalce to examine the matter, which, to those visit- 
ing the countries where the insects abound, will pro- 
bably not be attended with much difficulty,* 

The species referred to above as fonntng one of 
the figures on the adjoining plate, is a native of the 
NewWorld.acd found in tolerable plenty ia Cayenne, 
Surinam, &c The Indians call it Jaearenam hoya, 
or the crocodile snahe, and seem to suppose that it 
is venomous, and capable of inflicting wounds. It 
can fly swiftly, as might be inferred from the ampli- 
tude of its wings, and is most active in the twilight 
and evening. It is extremely well figured by Madam 
Merian, in her Insects of Surinam ; and specimen* 
are to be found in almost every cabinet of any ertent 
in this country and on the Continent. 



* In the 3d Vol. of Eutom. Magui 
collected aU that 19 worth knowing on 
FuIgotB, — and something 
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FULGORA CASTRESIL 

platk xxrr. Fig. s. 

Gtura-t Mag. de Ztxi. PI. 173 et 17 i. 

This iosect has betaa reoentiy made kno^vn by the 
French periodical aboTe roterreJ to ; DTen though it 
naj be tliougiit by Eome not to be a distinct species, it 
must he admitted to be an inturesting variety, Its 
chief distinctions from F. lalemaria arc, that tlie 
head is narrower than tlie thorax, and more than 
twiee longer than broad ; the hemelytra yellowish- 
green, variegated with black over the whole surface. 
This magnificent inaect is a native of Mexico, and 
still rare in collections. The specific name has been 
given in honour of Colonel Castrea, an enlightened 
patron of works on_ natural history. M. Guerin 
mentions that he has seen another species of Fulgora 
in the collections of the French Museum, very closely 
allied to the preceding, but having the snout still 
more narrow and elongated than in F. Castresii. 

PULGORA CANDELARIA. 
Platb XXIII. Fig. 1. 

F. candalaria, ium. Pair.— ao/i'. Cicad. PI. Ifl. fig. 4fi ; and 

A. Roritl-slm. Locvsia, Fl. 30. 
This finely coloured species has been long known, 
and few collections of insects arrive in this country 
from China without containing specimens. It is 
Dsnally, in this country, called the lantern-fly. Its 
appearance and markings are so well espressed in 
tlie figure, tliat we must not occupy space with ile- 
Bcription. 




FULGORA MACULATA. 

Platk XXIII. Fig. 3, 

StnU-a dead. PI. 98 ; PI. SG. fig. l43, and fig. A. 

Tfi3 handsome species is nearly of Che same size an 
that laet noticed, and Tcry similar to it in shape. 
The snout, howeyer, is rather longer in proportion 
to the body, rather tapering more towarda the es- 
tremity, and consideralily more ourTed. The whole 
body, Ba well as the snout, is black, somewhat shin- 
ing, and slightly glossed with green ; antennte and 
eyes greyish ; legs brown ish-hlack. The ground 
colour of the hemclytra is dark-brown, the surfaottK 
marked with numerous large rounded spots, thM 
towards the hose glaucous-green, the others a 
ing yellowish-green, owing to the 
ated nervures of that colour which ti 
The wings are brownish -black posteriorly, the wL^ 
basal region brilliant bluish -green, which colonj 
emita irregular rays towards the hinder margin. 
Found at Tranquehar, on the Coroniandel Ci 

APHANA 8UBMACULATA. 
PiaieXXIV. Fig. I. 
Afrana comprehends a number of insects nearly 
allied to the Fulgorse, and with which they were 
formerly confounded. The present species is figured 
for the first time from a specimen in the Hev. F. W. 
Hope's collection. The espansion of the wings is 
not much short of three inches : head, pro- and mcso- 
ihora* luteous, the former with a short conical fiat 
hoiu ; eyes red ; metathorax and abdomen brown ; 
wings rich fulvous-red, a slender apical mar- 



gin of block] and maaj irregular transverse patches 
of a paler cnloiir ; posterior' wiiigs sooty-brown at 
the base ; yellowtsh-broivn at the estremitv, with 
abont fifteen larger and rounded spots of white, form- 
ed by a cottonny matter. From Assam. 

MEMBEACI8 FOLIATA. 
PiiTB XXIV. Fig. 3. 
Thib insect aflbrda a good example of a very remark- 
able genus, distingBiehed by having the prothora\ 
excessively elevated, compressed, and foliaceous, 
extending along the back like a kind of roof, under 
which the body of the insect is almost concealed. 
It is a native of Cayenne ; about four and a half 
lines in length (the figure being greatly magnified) ; 
the colour blackish-brown, tlie gibbous tbora-Y with 
a broad arch, and band of while. The hemelytra 
arc oval and mucli longer than the winga ; the legs 
long, flattened, and rather broad. 
Plaib XXV. 
This plate is devoted to the representation of three 
species ofthe singular group named CBNiHOius,whidi 
approaches in essential cbaractera to the preceding. 
Like it the prothorax is large and gibbons, produced 
in various fantastic forms over the scutellum, which 
is bidentate nt the apes. " Of all Nature's works," 
says Mr. Curtis, who has illustrated the genus by 
dissections of a. British species,* " amongst the insect 
tribes, this family is the most remarltable for the gro- 
tesque and extraordinary forms the species exhibit : 
the thorax being produced in the shape of horns of 
* Brit.Entam.rl.313. 
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the most whimsical figures iu various directionBg 
Eometimes projecting over the head like b helmrti 
at others forming a tail, which looks quite artificial 
and ugaiu assuming the character of ears or the hora 

Fig. 1 . C. ffliibularis hears a cylindrical horn o' 
anterior part of the thoras, divided into four branched 
each of which terminates in a hairy hall; headblac 
abdomen fulvous ; feet yellow, Length ahout thre 
and a half lines. Fig. 2, Cfureatue, a larger speci 
five lines in length ; the prothoracic expansion turnej 
backwards, and projecting from the body, the s 
bifurcated ; it is a native of BrazU, the former i 
Surinam and some other parts of America, Fig'l 
represents a new and singularly monstrous 
from Mr. Hope's coUectioUj who obtained i 
that of the Inte Rev. L. Guilding. Mr, Westwi 
names it C. bidazatue. The colour is obscure brow, 
prothorax Tory large, the frontal part elevated into ' 
a long thick punctate and setose horn, the tip of 
which is dilated into a rounded knob; the middle 
part also elevated into a sirailur horn, but shorter ; 
tegmina brown ', at the posterior angle there is a 
pale spot] as well as iu the middle of the posterior 
margin. Leilgth three lines ; expansion of wings ux. 
A native of South America. 

Latreille includes among the homopteroiis her 
tera the Oallineegta, comprising the family e 
cidm ; also the Aphib^, containing Ps^lia, 
and Tkript. Mr. Holiday has recently formed t 
latter into a separate order, which he names TiytM 
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Obdbr IV. — Necjboptkra. 
As has been seen by the brief synoptical view given 
on a former page, this order is essentially charac- 
terised by a mouth organised for gnawing^ and four 
naked membranous wings of equal consistency — that 
is^ the superior pair are not thickened for the purpose 
of protecting the others^ as is the case with the orders 
hitlierto described. To these must be added^ in order 
to render the definition exclusive of some of the fol- 
lowing orders, that the wings are reticulated or in- 
terlaced with a delicate net-work — a character indi- 
cated by the name, which is derived from vsv^ov, a 
nerve, with the ordinary postfix. 

All the wings are fiilly fitted for flight, and in the 
majority of cases both pairs are of equal size, as we 
see them in dragon-flies. But in some tribes the 
posterior pair are smaller than the others, (in this 
respect resembling the Hymenoptera,) and in a few 
cases they entirely disappear.* The reticulations are 
finer and denser in some than in others, but they are 
always too numerous, variable, and minute to be 
available for the purposes of classification, like the 
cells of the Hymenoptera. When at rest their position 
is various, but most commonly they are extended at 
right angles from the body, nearly in the same man- 
ner as they are borne during flight. In other cases, 
the upper pair are incumbent on the lower, and de- 
flexed at the sides. It might at once be inferred 

* In Neuroptera the hinder wings assume a remarkable 
form, being long and linear, extending behind the insect like 
two tails. 



from esamiBiog the wing of a drsgon-flj'. that thi 
one of the orders in which flight 
of power. The insect jost named has always been 
celehrated for its easy and rapid evolutions, and tike 
a few other kinds, it is ahle to dart backwards or 
sidewise with equal ease. 

The head is frequently of large siae, and in the 
species most strongly characteristic of the order, the 
greater portion of it b occupied by the composite 
eyes, which are unusually developed in harmony with 
their predacious habits. The ocelli, when present, 
(which is commonly the case,) are placed on the fore- 
head, and ore ofWn very conspicuous. Such, how- 
ever, is not generally the case with the anteiiDie, as 
they are short, subulate, and slender, in one principal 
division of the order; but in the other, they are 
longer and occasionally very prominent. 

The trophian strictly of a masticating kind, and ' 
not a few instances, exactly like those of the Onhop- 
lera. Their appearance in Libcllula 
exhibited on PI. XXVII. 
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Figures 1-10 comprise detaiJa of tbe hesd nf II 

dregon-flj, LBiellu'a dtprcua (fem.) The first five figures 
represent the head in different positions ; the same letters 
are, throughout, applied to the same parts — Figure 1, the 
head seen from shore, Gg. 2, from beneath, fig. 3. in front, 
tig. 4, from behind, fig. £, lateial!)' ; p, the vertex, and 9,^ 
(he ocdput, reduced to a minute siie by the enLuged siie 
of the eyes, e, i ,- o, the ocelli ; a, a, (he antconic ; b, n tU' 
bercle enclosed between tbe eyes and ocelli ; c and c', the 
fkoe, divided into two parts, (the nasus and postiuisus of 
Kirby, Inlr. Pt 6, p, IO,n,ft;) rf, theolypeus, (RheQBrium, 
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Kiiby, loc. dt. / 10, ^;) /, the upper lip, (labrum *,) 7 a, 
the external lobe, and 7 a 6, the internal lobe of the maxillas ; 
a*, the membranous base of the lower lip ; ^ a, the lower 
Up 9 ^ ^> ^he basal joint, and g e c^ the outer joint of the 
labial palpi, (outer lobes of the labrium, K. and S.) 

Fig. 6, one of the mandibles. Fig. 7, one of the maxillae, 
destitute of maxillary palpi ; a, the external lobe or galea ; 
h^ the internal lobe ; c, the stipes or stalk ; d^ the cardo or 
hinge. Fig. 8, the internal tongue (lingua.) Fig. 9, the 
lower lip ; j7 a, the labium ; 6 6, the basal, and o c, the 
terminal joint of the plate-like labial palpi, according to 
Latreille, or the lateral lobes of the labium, according to 
Kirby. (Intr. PL 6,/, 12, h',) Fig. 10, one of the antennae 
(7 jointed.) 

Figs. 1 1-13 represent the front of the body of the larva of the 
same insect, to shew the construction of the mask of the face 
and its analogous structure to the lower lip of the imago. 
The parts are lettered as in the preceding figures. Fig. 1 1 , 
the head, with the mask at rest and closed upon the face ; 
4 a', the basal portion or fiilcnim (K.) by which the mask is 
attached to the head ; g a, the lip ; g c, the lobes. Fig. 
12, the head, with the mask in action, opened to seize the 
prey *, lettered as above. Fig. 1 3, the mask seen from below 
and expanded. Fig. 14, the antennae (7 jointed,) of the 
larva. 

The abdomen of most Neuropterous insects is of 
great length, compared with the other primary seg- 
ments of the body. It is remarkably long and slender 
in the genus Agrion, particularly in the South African 
species and its allies, (^. Linearis, Fabr. Leste Lu- 
eretia, Leach.) That of the male commonly termi- 
nates in two or three prehensory appendages ; some- 
times, in both sexes, in two or three long slender 
tails or filaments ; and in Panorpa it ends in an arti- 
culated tube terminating in a hook. The legSj 

T 
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in most cases, are short and slender, the torsi yary- 
iug in the number of joints from three (their amount 
in dragon flics,) to Gte (as among the Hemerobli, 
&c.) 

The transformations of this order differ in their 
nature in dilfercnt tribes, some undergoing a semi- 
metamorphosis, others a complete one. The larvB 
are constantly provided with six feet, and many of 
them reside in the water. The majority of the larrs, 
as well as of the perfect insects, are carnivorous; a 
few are omnivorous in all their states. 

We have upwards of 200 Neuropierous species 
in Britain, and of these certain of the Libellulse are 
among the largest insects found in this country. 

Latreille divides this order into two primary groups, 
discriminated by the shape of the ontennK : — Sabit- 
LICORNES, having these organs minute and setiform, 
with not more than seven joints ; FiLicOHNBs, having 
long anteansa, composed of numerous joints, and for 
the most part filiform. The former section compre- 
hends the familiea Libellulidte {Dragon-Jlies,') and 
EphemeridiB {May-flies;') the latter contains the 
Panorpidte, {Seorpion-fliee,') Myrmeleonidte, (^Ant- 
lionB,)HemeTo\iudmi(Dai/-fliei,) Tennitidse, (rrA/te- 
antt,) RapliidiidiB, Psocidre, Per! idee. 

The dragon-flies are well known insects, oiving 
to their largo siie, frequent occurrence, and their 
beautiful and varied colouring. Such of them as 
are now referred to the old genus LibeJlula, may be 
recognised by having their wings extended horizon- 
tally during repose; a vesicular elevation on the 
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vertex, with an ocellus on eacli side of it, and an- 
other of larger Bize in front ; the central lobe of the 
labium much smaller than the lateral ones ; abdomen 
as broad as the thorax, or nearly iio. Lsrva and 
uyniph aquatic, the body short and rather thick, 
with fire appendages at the hinder extremity ; re- 
spiration through the tail. 

LIBELIULA QUADKIMACULATA. 

Pl,*T» XXVII. Fig. 1. 

LiHn. Donanm'i Brit. In. XI, PL 407. Samouelh'i ComptK- 

di«m, PL 7, fig. 1. 

Wb give this as a British example of the genus; 
besides it, about eight others arc found in this coun- 
tty. It is not one of the largest size, its dimensions 
acBTcely equalling those of the more common L. 
deprcssa. The general colour is reddish brown, the 
winga transparent, and each of them with a large 
brown patcii at the base, and another of smaller size 
beyond the middle. This species was long regarded 
as rare, but since the investigation of our indigenous 
insects came to be more attended to, it hits been 
fonnd not unfrequently in nearly al! parts of the 
country. In the neighbourhood of Edinburgh it 
occurs at Duddingston Loch, among the Penlland 
Hills, and elsewhere. 

LIBELLULA PORTIA. 

Pi*TB XSVII. Fig. 2. 

Drury'i Et. liu. II. PI. «7, fig. 3. L. Marginata, Fatr. EvI.S^tt. 

This small and finely coloured species is a native of 
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Sierra Leone. Tiie thorax iind abdomen are entirely 
bright hlue ; head black ; wings dark brown 
teriorly, the hinder part clear and traneparent. 
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MBELLULA AXILENA. 
Platk XXIX. Pig. 1. 
Waf.Drvry,P\.t7,Fig. 1. Lib, Lydia, ZJrurj, App. Vol. 1 1. 
As specrmens of e):otlc dragon-flies, we introduce 
this handsome species, and another scarcely inferior 
to it in the beauty of its colours. The head is marked 
with five white spots ; tlie thorai brown above, with 
a slight golden tinge, and the sides pale green; ab- 
domen black along the back, the sides dull orange, 
the underside and base pale green. The wings have 
an interrupted black border anteriorly before the 
middle, and a block streak at the base ; the tips 
brownish. This insect is a native of Virginia. 

LIBELLULA PULCHELLA. 

Platb XXIX. Fig. 2. 

Lib. bifosdala, Fair. Lib. FulcbeUa, Drury, PI. 40, fig. 6. 

Forehead green ; eyes brown, with two yellow spots 
behind ea«h ; thorax brownish green, with two yellow 
streaks on each side; abdomen blue iu the male, 
with yellow marks at the sides of some of the seg- 
ments, wholly yellow in the female. Wings with 
three brown clouds on each, one at the base, another 
in the centre anteriorly, the third covering the apes, 
and having a black streak above it on the margin ; 
between these clouds the male has a white patch on 
each wing, and another on the abdominal edge of 



the posterior ones ; legs black. A native of tlie 
country round New York. 

^SHNA GRANDIS. 

Pl*t« XXVIII. Fig. 1. 

Lib. GiandiB, L™. Fi>br. DunotM's Brit. int. X. 30, PI. 337, 

%.2. /fumi^ipoj. PL I3,fisa. 1,3. Hotiel Inseds, l^ . 
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This genus includes the largest four r 
flies. The horizontal position of the wings, wlien nt 
rest, distinguishes it from Agrion, to which it is in 
many respects very closely relatedj and the long 
narrow abdomen, which never approoelics to tlio 
diameter of the thorax, is the most obvious distinction 
from Libellula. The two posterior ocelli are placed 
on a transverse ridge, and the centra! lobe of the 
labium ia rather large, while the two lateral ones 
are divergent, armed with a strong tootbj and having 
a spinous appendage attached to them. The larva 
and nymph are more elongated than in Libellula, 
and the structure of the mask ia somewhat different. 
About half a dozen species occur in Britain. ^. 
grandU is two inches and a half in length, of a ful- 
vous brown colour, with two yellow stripes on each 
side of tlie thorax, the abdomen variegated with 

moors, marshes, &c, throaghout the country. 

NEMOPTEBA ANGULATA, Wal. 

PLiTK XSVII. Fig. 3. 

Weduxiod; Tnaa. B<d. Soo. Vol. I, p. 75. 

Op the funily Panorpidte, which contains but few 
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genera, we present aa an enample a new Bpecies of 
Ncmoptera, a group of very remarkeble aspect, owing 
lo the ejttroardinary elongation and narrowness of 
tlie posterior wings. Tlie specific name refers to 
the shape of the anterior wings, which are more 
acutely angular at the tips than in any other Imown 
species. It is closely allied to JV", Afriafna of Leach, 
but differs in the form of the wings, black stigma, 
spotted anterior margin of the fore wings, and brown 
base of the posterior pair. It is figured of the nati 
size. It is from the Cape of Good Hope. 

STILBOPTERYX COSTALIS. 

Platb XXVIII. Pig. 2. 

A'eu'oiaBi *;«(. Mag. No. 24, p. 100. 

This insect was first described by Mr, Newman 
the work mentioned above, to which we must refer 
for a detailed account. It belongs to the family 
MjrmeleonidEe, and dilfera from the typical genus 
Myrmeleon chiefly in the very short palpi, (the maxil- 
lary pair having only four joints,) and in the neura- 
tion of the posterior wings, the fourth longitudinal 
nerve not being furcate, and the fifth extending con- 
siderahly beyond the same nerve in the anterior 
wings, as though it had united with the lower fork 
of the fourth nerve, and thus supplied its ph 
The insect is a native of Australia ; the s 
figured is in tiie Rev. Mr. Hope's collection. 

Obdbb V. — Trichofteba. 
This order, which is not adopted by all entomtJ 
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^sts, WOE estalilislied by Kirbv for the reception of 
the Linneau genua Phryganea, previously associated 
with the Neuroptera, but to which its characters by 
no nteans coaform. Instead of being roticolated, 
the ueurEtiou of the wings ia simply branching, the 
nerrurea disposed in a manner bearing some resem- 
blance to that observed among tho Lapidoptera. 
The upper pair are mostly hairy, {hence the name 
from 3ji^, rji^oj, hair,) the under pair ample and 
folded, The organs of the month are in a great 
mca9iire obsolete, the mandihlee being either entirely 
wanting or very imperfect. Such is likewise the 
case with the niaxillie nnd labium, hut the palpi 
are developed. The abdomen i 
n'ith terminal setie, ond the ti! 
armed with two pair of spurs, ns 

The larvffi are aquatic, and construct a kind of 
case to reside in, from which eircumstance they are 
often called eaee-aiorme. These cases are formed 
of vnrious materials, and often present a singular 
appearance by being stuck over with small shells, 
pebbles. See. The pupa is incomplete, and is en- 
closed in the case constructed by the larva, a grating 
being formed at the end, apparently for the purpose 
of facilitating respiration. The perfect insects are 
usually termed caddiee-Jliet, and are frequently used, 
as well as the larvie, by anglers as a bait for fish. 
They fly heavily, and commonly settle on bnahes 
near the water's edge. Most of them are of a brown 
colour, with little variety of markings. Probably 
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about 200 different species inliabit this couiitryjj 
Ab an example of this order we have figured 

PHRYGANEA GBANDIS. 

PI.4TB XXX. Fig. 1. 

Um. Di GecT, II. 388, PI. IS, lig. 1. Kirbg and Speia'^ 

Tnlrad. III. 68, PI. 3, fig, i, 

TaE upper wings are brownish grey, with cinereous 
spots, a longitudinal black ray aud two or three^ 
white points at the estremity ; antennte as long 
the body. Found plentifully in many parts of 
Continent, and not unfrequently in Britain. 



Order VI. — Hymenoftera, 
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The name of this order being derived from u/i>i>, 
membrane, is not distinctive, the wings 
other orders being likewise membranous. They 
four in number, and of a uniform texture throught 
the upper pair being always larger than the undec 
pair. They are permeated by a considerable nom- 
her of nervures, which usually radiate from the base, 
and form areas of greater or less extent over the 
surface, but these are never so small and numerous 
as to resemble the reticulated wings of the Neurop- 
tera. The mouth essentially consists of mandibles, 
maxillie, an under and upper lip, and palpi. The 
females are provided with an ovipositor, — sometimes 
resemblingapair of saws, and at other times assuming 
that modiiication of form in which it is named a sting, 
— and the tarai are in most cases pentomeroue. 
These general properties may suffice to separate 
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the Hymenoptera from the rest of tbeir class, but 
it is necessary to describe the yarions parts more in 
detail. 

The head is not received into a carity of the thorni, 
bat is attached to it by a iigament, so flexible tbut 
the head can he almost turned round upon it. It 
is likewise capable of some estension, and the head 
has thereby considerable freedom of motion. The 
composite eyes are sometimes larger in the males 
than in the other sex. The stemmata are always 
three in number, commonly disposed in an equilateral 
triangle, but occasionally almost in a transverse line. 
In the organs of the mouth we can distinctly recog- 
nise mandibles, maxillie, lingua, labrum, labium, and 
palpi ; but these parts are so variously modified in 
different tribes, thot a general definition of them will 
possess little ralue. The mandibles are strong and 
salient, usually toothed, and sometimes each blade 
appears as if formed by the union of two similar 
pieces. The maxillte are usually much developed, 
the blade or stipes often greatly elongated, and the 
insertion (the cardo or hinge of Kirby,) distinctly 
visible. The blade of the maxilite acts an important 
part in composing the tube in honey-sucking tribes. 
There are commonly two lobes at the extremity, 
which are sometimes acute, at other times very ob- 
tuse. The palpi attached to this blade are almost 
always long, and in the greater number of instances 
contain six joints; in the minute parasites, however, 
they are frequently abnormal, and often present only 
two articulations. The labium is much larger than 
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in most of the other orders, and all the acceraory pi 
are strongly developed. 

TIicsc, end other parts of the oral appendages, 
are represented on PI. XXVI. 

FigB. 15 and III, tbc maxilla and labium of a Tenthrcdo, 

Fig. 15, [he maiitla ; — I i, the iniieilobo, andle, tlie 
rioi lobe reprcEenting the galea; c, (he stipea ; iJ,the 
p, tho palpus (sii-jointed.) — Fig, JG, the labium', — » 
mentum; / 3, tho trilobed labiom ; J ;>, the labutl pal] 
Fig. 17, the maxills and labrum of Sirex juvenaa (i 
n jr, maxilla im xp, maiillBr; palpi ; a, the fulcrum : 
n,tbementum; 1 2, the loFer lip-, / p, Ihe labial palpi, 
Figi. 18-22, and organs of a Pirapla. — Fig. IB, the head 
from the ftont ; — a, antenna ; c e, the e jee ; a, ocelli 
minute Upperlip;in, the mandiblea; WLrp.maiillBrypaJpi; 
Ip, labial palpi — Fig. 19, head seen &om behind; — n ■, 
the mentum ; t 3, the labiuni; nu-.themaiillie; ""P, tha 

maxillary palpi ; I p, labial palpi -Fig. SO, labrum : 

the appendioulttta (Kirby and Spence.) — Fi, 

the bifid mandibles. —Fig. 22, masillai— 

lot>e-. 1 1, interaal lobe; r, stipes; d, cardo; ;>, maii 

palpui — Fig. 23, lower lip; — o, fulcrum ; 

/ 2, labium ; I p, labial palpj. 

The variations of the anteniiEe are 

to he Hpecified iu this place. Tlie number of joints 

from three (their amount in Hrf/otoma) to about fifty. 

These multiarticulate antennte are chiefly to be found 

among the Ichneumonidce, whose economy rcnden 

it necessary that they should lie very flexible for the 

purpose of exploring the holes and crevices ioU> 

which they introduce their egga. In some instances 

the antennee are bipcctinatcd ; in other cases (as in 

Cryptui) they appear double, the third joint being 

Inog and furcate. They are often very dissimilar in 
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the two aexea. In the genus just named, for ex- 
ample, the male anCennfe are quite simple, and 
filiform, while the female exhibits the remarkable 
peculiarity just alluded to. 

The protborax is usually small in hymen opterous 
insects, hut in many cases it is quite distinct, while 
in the Chalcididfe, Uroccridie, &c. it forms a con- 
siderable portion of the dorsal urea. The latter, 
however, generally consists of the raesolhoras, which 
is here greatly enlarged, in order to afford sufficieuC 
momentum to the fore wings, on which the power 
of flight, in this order, chiefly depends. It is there- 
fore this section of the thomx, which, in descriptive 
language, is spoken of eimpij as the thorax. The 
metsthorax is proportionahly diminished, but still 
holds sufficient prominence to correspond with the 
importance of the hinder wings, which are also es-. 
sential to flight; and it seems to become enlarged 
as the size of the hinder wings increases. 

The structure of the wings, and ttie arrangement 
of the nervures, have been perhaps more carefully 
studied in this than in any of the other orders, 
partly in consequence of their having been made 
the basis of a systematic classification of the genera. 
Taken in connection with characters derived from 
other parts, they must be admitted to aiford valuable 
marks of distinction, both among the Hymenoptera 
and Diptcra. It is, therefore, important, that the 
designations of the nervures and the cells formed 
by their intersection should be esplained, When 
the nervures of the upper wings exist in their masi- 
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mum state of development, they are five in nui 
The loDgitadinal one placed along the &d 
border of the wing, ia UBually called the < 
nervure ; it was named by Jurine, who first gi 
nomenclature to these parts, the radius, Irom | 
notion that it was analogons to the hone ao nai 
in vertebrate animals. For the most part this is 
strongest nervure in the wing, aa it forms the a 
rior edge when that organ is extended, 
therefore, to cut through the oir during flight, 
nervure next to this, and running parallel v 
ia the sub-costal nervure, — the cubitus of Jui 
Both these terminate in an opaque expansion o 
anterior border of the wing not iar from the mi 
which is called the stigma, a term which has b 
appropriated to a totally different part of etractur 
but ia now in too general use in its twofold si 
to be disturbed. The aub-costal gives off, a I 
before its origin, a third nervure, which runs all 
in a direct line towards the centre of the wing, and, 
at a longer or shorter distance from its commence- 
ment, describes numerous zigzag lines ; tbis it bad 
been proposed to coll the medial nervure. Beyond 
this a pretty wide area usually intervenes, which is 
bounded posteriorly by a nervure running somewhat 
obliquely towards the centre of the hinder border, 
which has received the name of sub-medial. The 
last ia more slender than the rest, and has been 
very appropriately called the anal nervure. 

Tho nervures just described ore always n 
leas united bv transverse and recurrent nervuT 
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«nc!osing small cqIIb which derive their names from 
the adjacent nervures. Thus the space or cell, 
situate between the costal and sub-costaJ nernires, 
is called tlie costal cell ; that bounded by the sub- 
costal and medial nervures, llie medial cell ; and 



On attending to the smaller nefvures which usnall; 
occupy the exterior half of the wingj we will per- 
ceive one taking its ori^n from the stigma or from 
the eitremity of the sub-coatal nervure, and running 
towards the apex of the wing. This is named the 
radial, and the space between it and the anterior 
margin, the radial cell. The latter is (Kimmonly 
divided into two by a secondary nervnre, in which 
case there are said to be two radial cells. The ex- 
terior of these is said to be uppeudaged, when the 
recurrent nervure springs not {i-am tlie etigma but 
from the external margin of the wing. 

A second nervure, named the cubital, springing 
from the extremity of the sub-costnl nervure, or the 
recurrent branch which unites the latter to the 
medial, is directed like the former to the extremity 
of the wing, which it usually reaches a little below 
the apex. The enclosed space is divided by cross 
nervures into cells, which are named cubital cells. 

Between the nerrure so named aad the sub- 
medial, a considerable space likewise exists, which 
is also divided by intersecting nervures. The ceils 
thus formed Latreille has proposed to call dis- 
coida). Tivo colls may be observed in the space 
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comprised between the sub-medml nei 
posterior margin of the wing, which 
nated the poetcrior cells. 

" Such isj" says Lacordnire, of whose accurate 
sunnnaty we have occasionally availed oureelvea 
the preceding description ; " such is, with a 
modifications relating rather to the form, and 
of the cells than their number, the reticulation 
the wings of the Hymeuoptera, composing 
genera Tenthredo, Citnbes, Allantus, Urocerus, 
Sirex, &c. On examining the scries of genera to 
the opposite limits of the order, we perceive changes 
introduced more or leas important in proportion as 
we recede from the groups just named. Even among 
the Evanii, which are very nearly allied to them, 
we observe only four principal uervures, and 
cubital and discoidal cells are each of them redi 
to one. In almost all the genera which follow, 

istead of extending to the edge of the 
the middle of the surface. If 
are closed ihey rctwn their usual form; 
often happens, they are not united by trans- 
they remain open, and are then said 
e. It likewise happens occasionally, 
that a cell at its base does not occupy the same apace 
as that which precedes it, and is united to the latter 
by a kind of stalk more or less elongated ; the cell 
so circumstanced is said to be petiolaled. Following 
these degradatwna we see the colls gradually di«- 
appear by turns, till we come to Psilus, 






the cells 
but if, oi 
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there ia no trace of them, eicept in the costd aloae, 
which loses itself in & scarcely perceptible stigma."* 

The Talne of the generic eharactera afforded by 
the modifications which the figure of the cells under- 
goes, moy be inferred from the fact stated hy M, 
Jurine, that he could, in moat cases, determine the 
genua of a hymen optcroua insect from the inspec- 
tion of the wings alone. 

As among the Hemiptera, the inferior wings are 
more or less closely united to the superior when in 
action, but this is effected by a different kind of 
mechanism. Along Uie anterior edge of the aeeon- 
dary wings is placed a series of Tcry fine hooks, 
(Aamitli,) which attach themselves to the hinder 
margin of the primary pair, and a continuous sur- 
face of some extent is thus presented to the air. 

Prom the preceding details it may be inferred 
that the Hymcnoptcra possess great powers of flight. 
It is in foci one of the orders in which that power 
has reached its maximum ; all the necessary con- 
ditions being found united. The great distances to 
which bees fly in search of honey, often against a 
strong wind, are well known ; and even when they 
are loaded with pollen, or other substances — with 
" treasures auckedfrom buds and bells" — the rapidity 
of their ae'rial movements appears in no degree re- 
tarded. 

The humming noise which many of them emit is 

not produced by any organs specially formed for that 

purpose, as among the Hemiptera and Orthoptera, 

• Intro, h rEntojD. I, 36B. 



304 SVSTEHATIC AB&AKOEUBKT 

wliich are the only tribea so eniiowed. It is oeca- 
eioned Bimplj by the forcible expulsion of the air 
from the thoracic spiracles. It was long thought to 
be cauaeil by the rihration of the wiugs ; at other 
times it was attributed to the ftiction of the base 
of these organs against the bard sides of the thorax. 
But both these opinions are diaproTed hy the fact, 
that the sound can be produced in certain cases 
when the wings are entirely removed. Although it 
has not its source in these organs, it is obvious, how- 
ever, that it is materially moditied by them. This 
can easily be proved by cutting off a portion from 
the extremity of the wings, when the sound will 
become weaker and more shrill, and it decreaaes in- 
sensibly as the mutilation ia carried downwards to the 
base. If the portion of the latter inserted into the 
thoraK be completely removed, the sound in general 
will no longer be produced. The secondary part 
which the winga thus take in its production, becomes 
apparent when we reflect on the manner in which 
respiration ia performed among insects. The air is 
forcibly expressed from the thoracic spiracles only 
when the muscles of the thorax arc in strong action ; 
when the insect is in repose or merely using its legs, 
these spiracles take scarcely any part in the office 
,of respiration, and, consequently, are incapable of 
producing sound. No sooner, however, are ibe 
winga brought into action than they cause the play 
of the numerous powerful muscles with which the 
thorax is filled; their contractions and movements 
compress the trachea in all directions, and the air 
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is necessarily forced through the only openings which 
present themselves. The more rapid the flighty the 
greater must ho the muscular action^ and^ conse- 
quently^ the expulsion of the air more violent; 
conditions which perfectly accord with the various 
degrees of intensity observed in the sounds emitted 
in different states of movement. When a portion 
of the wing is cut ofi; the rapidity of flight is neces- 
sarily diminished^ and the muscles contract but 
feebly, in consequence of the lever which moved 
them being shortened. If the lever be completely 
taken away, which cannot be done without the 
laceration of some of the muscles, the contracting 
power cannot be exercised with sufficient force to 
eject the air, or, in other words, produce sound. 
In accordance with this view, the sound is found 
to be immediately stopped, if the apertures of the 
spiracles be filled up with gum or any other ad- 
hesive substance, and cannot of course be produced 
in whatever state the wings may be. 

The abdomen in hymenopterous insects is often 
very small, and in some extensive tribes it is at- 
tached to the thorax by a very slender segment 
forming a kind of foot-stalk. The most remarkable 
appendage connected with it is the ovipositor, which, 
in most tribes, is very much developed. This in- 
strument assumes a great variety of forms in diffe- 
rent families to adapt it to their diversified economy ; 
and, in all, exhibits a beautiful example of mecha- 
nical contrivance. 

The members of this interesting order usually 

u 
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live, in their perfect state, on flowers ; some of them 
Hubsisting oa honey &nd the juices of fruits, while 
others are camiTorous. The larvaa are very diverai- 
iieil hoth in their hahits and structure. 

These insects are very numerous and widely distri- 
bated. In amount of species they are prohably 
next to the Coleoptera and Diptera; and as the 
societies many of them form are exceedingly popu- 
lous, the number of indiyiduala luust be very greaL 
Considerabiy above 2000 have been described as 
British, but as many of the pai'asitical kinds are 
TCry minute, it is likely that no small number re- 
main undetected. 

Latreille divides the order into two great sections. 
I, Tgrebrantia, in which the femiles are provided 
with a saw-like ovipositor. This he divides into 
two subsections: — Igt, Securifera; having the ab- 
domen seaaile and provided with a saw; larva with 
feet. Para. Tentkredinidce, Sirieidce. 2rf, Fupi- 
vara; abdomen pedunculated and provided ^th a 
borer; larvK without feet. Fam. Eoaniidoe, leh- 
neumonidce, Cyni/iidce, Chalctdidm, Proctotrupidee, 
Chrytididce. Section II. AcnLBAii; abdomen of 
the females armed with a sting. This includes ibor 
BubsoDtions. \el, Heteraggna ; females or neuters 
wiii^lesa. Fam. Formieidte, Muttilida. 2d, Foi- 
eorcs : females winged, wings not folded, busal joint 
of posterior tarsi simple. Fam. Spliegidee, Sfc. S^e. 
3d, Diploplera; females and neuters winged, Mings 
folded. Fam, Veipidm, 8fC. itk, Melli/era ; {emslea 
and neuters winged, wings not folded, posterior tarsi 



with the basal joint mnch dilated. Fam. Andrenidte, 

In illustrating this order more in dctui, we shall 
lirit select a characteristic esample JVom tbe family 
of tha TentliredinidfB.* 

Faic. Tent hbbuik IDA. 

This estcnsivc family may be known by having 
the abdomen sessile, or united by its whole breadth 
to the hinder part of the thorax, in snch a manner, 
that it possesses bat little power of separate move- 
ment. The moxillary palpi are always sis-jointed ; 
the labial fonr-joiuted ; labium tn'Gd ,' wings ample, 
and provided with many complete cells; females 
with an ovipositor. 

It is from the use and appearance of tbe instru- 
ment jiist named tbat these insects arc called m«- 
fiiet. It is placed at tbe extremity of the abdomcu 
of tbe female on tbe under side, and is so con- 
atructed, that it combines the properties of a saw 
and auger. It consists of two plates of the same 
form and size as two external valves, w!iich serve 
as a sheath to them, and enclose a short tiiangulor 

' Wo purposely eiclude from these nhiirtratioiis the moat 
interesting of all the hTHienopterous fninilJes, the Afida, i» 
their hialorj hei already bean given in a way eommenaursle 
with iU importance, in n separate volume. The details there 
afforded of this oharact«ciatic group ore bo ample, as to pre- 
clude ihe necessity of entering at such length into the geno- 
ralities of the ordei in the above (ketch oa it would Other- | 
wise have been necessary to do. 
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nppendftge at tlieir base. The lower eJge of 
of thcBe plates is finely tootlied tbroagliout its wtu 
extent, tlie teeth directed backwards, and at 
same time tnriied a little outwards. The surfa 
of these plates is very smooth internally, but 
outer side is partly covered with very closely pli 
oblique strijE and elevated lines. When the 
sOument is put in motion on the surface of a 1 
or on a twig, the small teeth at 
the lateral ridges perform the ofRi 
By tills means a suitable opening is soon formed 
receiving the eggs. These are sometimes plai 
within the woody suhstimce of the branches 
shmbs, but more commonly they are attached 
the leaves. An instance of the former sort ifi 
served in the Rose Saw-fly, (Hylnlotna Roste,) 
a familiar example of the latter in the species 
infests gooseberry and currant hushes, which 
ranges its eggs in rows along the mid rib 
principal nervurcs of the leaves. In ell cases the 
eggs are not long in being hatched ; and the young 
ItttvsB generally find their appropriate food in the 
leaves of the plant on which the provident motl 
had placed them. 

From the general resemblance these Inrves 
to the cateqiiUars of butterflies and moths, tlicy 
called Jaite caterpiilar*, as the word caterpillar ought 
to be restricted to the former. A very slight ex- 
amination is Buflicient to enable one to discover d^ 
cided marks of distinction between them. The 
caterpillare — the larvie of Lcpidoptera — have n 



more than sixteen feet, while tbe lairae of saw-fliea 
have generally from eighteen to twenty-two; a few 
hare only six, a, circiimatHnce which again distin- 
guishes them from true caterpillars, in wliiL-h the 
number of these parts is never below ten. Another 
mark of distinction is oJfordeJ by the structure of 
the feet. In lepidopterons larvie the abdoniinal legs 
are sunnounted by a coronet of small hoots, ap- 
pendages which are never found in those of false 
caterpillars, as the latter are simply mammiform 
protuberances. This minute difference, which can 
only be detected by the microscope, has however 
a material influence over the habits of the respec- 
tive caterpillars, which often enables us to distin- 
guish them at first sight. The coronet of hooha 
converts t!ie mumbranoua or abdominal legs of true 
caterpillars into efficient inatrumenta of prehension, 
and tbey accordingly fix their body by means of 
them to the plane of position, while the head and 
anterior part remain free. The abdominal legs of 
the others, on the contrary, are mere points of sup- 
port, incapable of clinging to an object, and the 
larva consequently fixes iwelf by its pectoral or 
IbrelegB, whicli arc much developed for the purpose. 
The whole of the abdominal portion of the body 
is thus left at liberty, and it is cither borne curved 
inwards, (as in the gooseberry saw-fly,) or projects 
into the air in variously contorted and singular 
postures, as is remarkably exemplified in the wil- 
low saw-fly, {Nematua Caprece,) and the larva of 
Hylotoma Rosie, which has the extremity of its 
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bodj almost always eleyated and curved in the form 
of the letter S. Additional distinctive characteia. 
might be mentioned, bqcIi as the form of the ey( 
which are pretty largo in psendo-caterpilla 
placed one on each side of the head, while 
caterpillars they are small almost invisible poi 
disposed in a circle ; hut those already referred 
will suffice to distinguish the two tribes. 

The body of psendo-caterpillars is generally 
posed of twelve segments, but the incisures are in- 
distinctly deHned, and liable to be confounded with 
the transverse wrinkles which thickly cover the 
whole surface. Many of them are marked with 
bright and varied colours, but the majority are of 
one colour. In this respect they often undergo 
remarkable change after they have cast their 
eldn, the colour becoming entirely unlike what 
was before, so that it is impossible to recognise 
same individual. This change, indeed, extends even" 
farther than to colour, for such kinds as arc furnished 
with tubercles or spines in their earlier stage, lose 
them at their last moult and become smooth 
of the gooseberry species, for example, loses 
black tubercles which made the surface appear 
if shagreened. Like the flies tliey prodi 
larvsB are sluggish and inactive, seldom moving from 
the place where tliey have lixcd themselves, unless 
when requiring an additional supply of food. When 
not engaged in feeding, or when apprehensive of 
danger, they roll tliemselves into a circle, sometimes 
with the tail elevated in the centre. The greater 
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others take up their abode in 

shoots and feed upon the i 

lodge in the interior of fruits and cause tliein 

epeedjly to decay. 

The first insect aelected as an example of the 
family of aaw-flies, is named 

CIMBEX DECEM-MACULATA. 
PlatbXXX. Fig. 2. 
Leach ZooL Mis. III. |>. 106—Curli.' Brit. E<d. I. PL tl. 
TaB genua cimhex poaseBses six-jointed anteuns, 
of which the second joint is much the longest, 
and the tomiinal one oblong and club^haped. The 
two terminal joiota of tlie maxillary palpi are small 
and ovate ; the labial palpi scarcely longer than the 
labium ; labrum small and oblong ; mandibles large 
and acute, the inner side irregularly toothed ; hinder 
thighs very thick in the males ; the tibi» terminated 
by a pair of obtuse spurs, and the tarsal joints pro~ 
duced into a spine beneath. 

The larvie of Cimbes have twenty-two feet ; and 
some of them, when annoyed, are capable of squirt- 
ing a greenish litjuid from two lateral B|)ertures. 
When about to enter the pupa state, they form an 
oblong hard case, which is usually attached to the 
tree or shrub on wliich they fed. We have seven 
or eight British speties, of which tiie above is one 
of the rarest. The body is black, the abdomen 
tinged with violet, the third and seventh scgmeats 
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with a. greenish-^' ell ow spot on each siJe, the three 
iDtermeJiate joints of the same colour with violet- 
black in the centre ; antennte ttnd tarei testaceous ; 
wings pale fulvoos, 

ATHALIA CENTIFOLI^ 
pLiTB XXS. Fig. 3. FiK- 4, Caterpillar. 
This is the Turnip saw-fly, which has occasioned 
so mnch loss to ngricdturisCs within the last few 
years. It is about four lines in length, the figure 
on PI. XXX. being considerably magnified in order 
to show the parts more distinctly. The general 
colour is bright orange yellow; antennre and head 
hlacli, the underside of the former dull yellow ; 
palpi yellow; thorax blacV, the collar, a triangular 
epot in front and sometimes one behind, reddish- 
orange ; abdomen and legs reddish -yellow, the lips 
of all the tarsal joints and of the tihi» black ; wings 
Yellowish at the base, the costa and stigma dark- 
brown. The caterpillar, (PI. XXX. fig. 4,) has six 
pectoral, fourteen abdominal, and two anal feet. It 
is of a dull slate or greyish-hlaclc colour, with a 
somewhat lighter line along the sides jnst above t] 
I'eet. It is known in different parts of the c 
by the names of blatt palmer, Uack canker, blade d 
or caterpillar, negro or nigger- 

Full descriptions and history of this insect, which 
it is desirable Should be well known in order that 
some remedy may he devised against its depredat 
will he found in Mr. Yarrell's paper in the sei 



^Inme of TransactioDS of tlie Zoological Society, 
Ir. Newport's Essay, Curtis' Brit. Eot. fol. ei7, and 
a iLe Quarterly Journal of Agriculture. 

SniEX GIOAS. 
PiATx XXXI. Fig. 1. 
, Linn. fern. ; Duaos, vi. PI. 197, fem. 8. marisca, 



Thb structure of tbe oral organs in this genus has 
been minutely delineated on PI. XXVI. The group 
is a rer; distinct one, and contains about Ijalf a dozen 
of Tery conspicuous Britisli species. S. ffipas is rare, 
but is found occasionally in (lie more southern counties 
of England, generally frequenting pine woods. The 
abdomen of the male is yellow, with the hinder ex- 
tremity block ; the female bliick, with the second 
and three last segments of the abdomen yellow. 

The larvffi live in trees, to which they aometimes 
prove very injurious. 

TKEMEX COLUMDA, 

Platb XXXI. Fig. 2. 

Sirejc oolumha, Lva S Pensilvanwjns Ik Gia;Mevi. iii. 

PI. 30, fig U it™; Dnij PI 3U, fig.2. 

This species oifords an example oT the SiricidEe of 
the New World, it being a native of th 
round New York and other parts of N h Am 
The head and tlioras are brown orang b<i m 
cylindrical, black, with five broad yellow b d h 
hinder one interrupted ; &pex of the abd m i k 
wise tipped with yellow ; legs orange bro -n 
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JOPPA PICTA. 
Platk XXXI. Fig. 3. 

This and ths sjiccies delineated on Uie folfowing 
plate, sfibril esauiples of the Tery esteDsive family 
of the IctincutnoDidEe, wLose economy is bo remark- 
able. They ilepoait tbeir eggs in the bodies of other 
insects, particularly caterpillars, which are there 
hatched, and the yonng feed on the entrails of the 
unfortunate victim. To enable them to convoy thwi" 
eggs into holes and fissnreB where cfiterpilli 
pupjB often lurk, they are generally provided ■ 
long ovipositor, which is tisnally very slender, anS 
too weak to pierce the skin of the hand, although 
the insects often make the attempt when seised. 
As this weapon generally appears tripartite, thera 
insecta were formerly named Mutem tripilei 
from their hnbit of vibrating their antennas, i 
vibrantet. Thej may, in general, be known by tL( 
narrow elongated form, attenuated, and, in mort 
cases, petiolntcd abdomen, with its hair-like appen- 
dages behind, and long many- jointed entennffi, which 
are often recurved and annulated. The lchneumonid»j 
are a very numerous tribe, no fewe 
European species having been described by Gravi 
horst in his monograph of this family, and of Chi 
a large proportion occur in Britain. Our Bi' 
species, however, have not yet been ca/efuJlj ir 
tignted, and it in much to he desired that Eome i 
petent observer would nndertake the task. These 
insects perform an essential service by destroying so 






many caterpillorSj wLicL, if left to multiply uncliepked, 
would totally consume many of our moat useful plants. 

The genus Joppa is principally distinguiahed by 
tlie form of the antennre, which are much thickened 
beyond the middle, and then tcnninaCe in a point, 
as is well seen in the handeome species {J. Joppa,') 
figured on PI. XXXI. 

Another example of tliis genus is given on P1. 
XXVI. fig. 24, J. antennata, (Fabr. Syst. Piez. 122, 
EnC. Syst. 158, Ichneumon in,) from a drawing by 
Mr. Westwood. It is a native of South America. 
The specimen is in Mr. Hope's collection. 

EPHIALTES MANIFESTATOB. 
Platb XXXII. Fig. 1. 
Gme. Pimpla manifeatatoi, Fabr. Sj/al. Fiei. Ichneumon m 



1. Marsham in Linn. Trai 
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Thb subgenus ephioltes of Gravenhorst is charac- 
terised by a long abdomen, which is generally tuber- 
colated, the anterior segments longer than broad, 
those at the apex with a longitudinal groove on the 
tmderside in the females ; ovipositor long. The 
species above named is from eleven to fiflecn lines in 
length, the female being largest. Body black, palpi 
and labrum ferruginous, thorax sometimes with a 
ferruginous spot at the base of the wings, the latter 
light smoke colour; legs long and ruther slender, 
fulvous or rufous, the posterior tarsi and tihiee, and 
i knees, fuscous. Ovipositor longer 
e bodyj the tube chestnut red. 



gutiy 



Perhapsthe largest of the European TpTinenmnniili 
and met with occasioaally in most parts of Britaio* j 

STEPHANOS CORONATUS. 

Platk XXXII. Fig. 3. 
Jurim'i nj/mcnqp. FL 4, genai 4. 

Is group the head approaches to a glohnlar form, 
.he mandibles terminal* in an entire or slightlv 
;che(l jioint ; the thorax is norrowed and eli 
front, and tlie abdomen appears almost 
The antenna are long and slender, consisting of 
joints. The speciea named coronatus is block, 
abdomen dark red ; legs likewise red, the tarsi and 
and anterior tibiaj pale. The insect is nsuaily found, 
according to JuriDC, on dry wood, and, when it flies, 
the abdomen forms a right angle with the thorax, v 

PELICINUS POLITURATOR. fl 

Platb XXXII. Fig. 3. ^ 

Crary'j E«/w /».. VqI, II. PL 40, fig. 4. 

This generic group is at once known by the singular 
appearance of the abdomen, which is very long, nearly 
filiform, arclied, and inserted in the thorns a little 
above the origin of the posterior legs. The hinder 
legs ore thickened, and the antcnnie straight and 
extremely slender. The species above referred to 
is entirely black, the wings tinged with brownish 
yellow. It is a native of Jamaica. It is probable 
that the very long and slender abdomen servos, in 
these insects, the same purpose which a lengthened 
ovipositor does in others, enabling them to place 
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their eggs in the hottom of holes and fissures, in 
the bark of trees, &c. which they might not other- 
wise be capable of reaching. 

Order VII. — Lepidoptera. 

This order includes the well known tribes of butter- 
flies, hawk-moths^ and moths properly so called, all 
of which possess the common property of having 
the wings, which are four in number, covered with 
small scales or feather-like bodies. It is to this the 
name refers, being derived from Xg^r/j, a scale. No 
kind of insects are more dissimilar in their different 
stages of metamorphosis. When they issue from the 
egg they appear in the familiar form of caterpillars, 
these change into a chrysalis, from which the perfect 
butterfly is in due time produced. Unfortunately 
we do not yet possess a complete systematic arrange- 
ment and description of these insects, at least not 
one conformable to the most recent and approved 
method of classification. This is the case in par- 
ticular with the nocturnal Lepidoptera or moths, 
many of which are still undescribed. Our native 
species, however, of which there are nearly 2000, 
have been well described by Stephens in his Illus- 
trations of British Entomology, by Haworth in his 
Lepidoptera Britannica, and in several other works. 
Among the best works on exotic Lepidoptera may 
be mentioned Horsfield's Lepidoptera Javanica, 
Boisduval's Species General des Lepidopteres, (Paris,^ 
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1830,) «nd Oodait'a elaborate articlea in the En- 
cj'clop^die U^thodiqae. 

It is not intended to enter into the general history 
of the Lepidopterooi order in this place, because 
three Tolomes of our entomological series have al- 
ready been occupied with it, and it is not desirable 
to encroach further on the space requisite for the 
elnddation of the orders we hare not touched upon 
dsewherc. It is contemplated, moreorer, to add 
another Tohime relating to this order, comprehend- 
ing the history of exotic moths and hawk-moths, 
which will afford an opportunity of Buppl3^g what 
it may be further thought requisite to say on the 
subject. 

Order VIII. — Sthkpsiptbb*. 
This singular order, composed of a few mmote para- 



sitical species, was established by Kirby, and it c 
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of the moutli^ will be sufficient to distiDguish them. 
Bat it has been recently shown^ that two minute 
appendages^ attached to the sides of the mesothorax, 
may be regarded as representing anterior wings; 
these haye been named pseudelytra^ or prebalanders. 
The structure of the other parts will be well under- 
stood from the dissections on PI. XXXIII. which we 
have taken the liberty to copy from Mr. Curtis' Brit. 
Ent. as they are the most satisfactory that haye come 
under our obseryation. The head (E) i» broad and 
sessile^ with a triangular projection in the centre; 
eyes lateral^ globose^ and formed of few large facets ; 
antennas with more than one branch (F 1^ and G) ; 
palpi (H) large and two-jointed. The prothorax 
and mesothorax (I and K) are- yery^ shorty being 
narrower than the head ; the mesothorax (D 6), on 
the contrary^ is large and long^ and produces a large 
scutellum (D*), which projects over the abdomen, 
the latter composed of 8 or 9 joints, and somewhat 
incurved at the extremity. In Stylops the anterior 
wings appear as represented at K 9. It is on ac- 
count of their twisted appearance that the name 
Strepsiptera (from ffT^t-^^/ig and ^th^ov) has been ap- 
plied. The hinder wings, or what may be regarded 
as the only wings, if we consider their function, are 
very ample, folded longitudinally like a fan, the ner- 
vures remarkably fine (L 10). The legs are short 
and compressed, without spines, the tarsi (which are 
four-jointed,) having each joint furnished with a 
pubescent membrane (K 8*)i claws wanting. 

Rossi was the first who observed one of these 
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singular insects, tind he concluded tliiLt they beloi 
to the hymenopterous order. This he 
to do chiefly by the circumstance of their being paior- 
-sitic, in the larva aMe, on the bodies of various kinds 
of hecH and wasps {Andrenidm and Vetpidce). Xlie 
larva and pupa of Stylops are figured at B and C, 
PI. XXXin. They live between the abdominal 
segments of the bee, as represented i 
An int«resting account of the discovery of an Engl 
species of this order will he found in Kirby's Moj 
graphia Apum Angliae, II. 113, and a full descripl 
of tlic order, in his Memoir in the XI. volume of 
Linniean Tmnaactions. 

As at present known, the order may be regardi 
as comprebending four genera. Tliese may be 
tinguishod by the anteimee : Holictopkagiu has four' 
branches in these organs, in all the rest only two 
exist. In Xenoa the antennie are inarticulate; in 
Stfflops the outer brancii is flattened and three-jointed, 
this is likewise the case willi Eknckus, but the joiol 
ore very long and slender. 

STYL0P8 DALII. 

Plats XXKIII. Fig. 1, 

Clliil' Bnl. Ent. Vol. V, fol. 226. 

Bonv of a deep velvet black, Scutellum at the 
and abdomen at the sides, ochre yellow ; wings white 
and iridescent ; legs brownish. Length about a line 
and a half. 

Obtained from Andrena barbilain-ii by Mr. 
after whom the insect Is named. 
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XENOS PECKII. 
PlATK SXXIH. Fig. 2. 

Xmb. rraBs. VoL li. PI. 1), fig. 8. 

BODT brawnish block ; antcnnEe pde fuscous, almost 
diaphanous, sprinkled nitb minute wLite points. 
Wings ashy wbite, the anterior margin and nervures 
deep black, legs dull cinereous, tarsi dusky, extremity 
of the abdomen pale reddisb. L<;ngth 1^ lines. 

Larva and pupa found in PdUtet fueata, an Ame- 
rican insect. 

ORnEB IX. DiPTEBA. 

This estensive order admits of a very brief and precise 
definition. The possession of only a pair of mem- 
branous wings, and a mouth formed for sucking, 
affords obvious characters for distinguishing it from all 
others. It is to the former peculiarity that the name 
refers, being derived from 3is, twice, with the usnal 
addition. Another marked singularity is to he found 
in the presence of two clubbed moveable bodies, 
termed balancers or haiteres, projecting from each 
Bide of the thorns, and placed a little behind the 
wings. 

The sucker attached to the mouth is composed 
of several slender pieces, from two to six in number, 
which ore enclosed in, or rest upon, a fleshy pro- 
boscis or sheath, which gives support to tliero when 
employed, and also serves to pierce the cuticle of 
plants or animals, on the juice of which the insects 
live. When these pieces are sis in number, they 
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are found to correspond in position and function, 
however different they may be in form, to the parts 
of the month in mandibolated insects, and much 
ingenuity Los been exercised by entomologists in 
tracing tliis connexion. All these parts are fully 
developed in the mouth of Tabanvt, and will be . 
hy the annexed figure, in, which 
a represents the palpi, b the la- 
hrum, c the mandibles, d the 
mastljee, e the tongue, and g 
tlie labium. The latter is usu- 
ally very large and Heshy. Many 
of the parts just mentioned, how- 
ever, disappear in certain dipte- 
rous tribes, and in some ((Eetri- •' 
da:,) all of them are completely obliterated. 

The antennae arc sometimes long and conspicuous, 
bearing no inconsiderable resemblance, as is remarked 
by Latreille, both in form and appendages, to those 
of the nocturnal Lepidoptera. In an estensive sec- 
tion of the order, again, they are very short, com- 
posed of only two or three joints, the terminal one 
of which is commonly spindle-shaped, lenticular, or 
prismatic, with a simple or plumose bristle springing 
from its upper side. 

The eyes are lateral, commonly large, those of 
the males being much the largest, and frequently 
meeting, or nearly so, on the crown of the head. 
The facets are sometimes larger on the upper than 
on the under aide of the eye. They arc occarionally 
variegated with bands of brilliant colours. Whcu 
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ocelli are preseiitj whicti is very frequently tlie case, 
they ore usually three in nuniher, and placed on the 

The mcsothorax is the segment of the anterior 
part of the hody most developed in these insects, and 
it is so to such o,n extent as to leave but little spHce 
for the others, the prothorox hein^', in some coses, 
almost evanescent. The wings are somewhat long, 
and in general rather narrow, eommonly clear and 
transparent, with simple nervures disappearing before 
reaching the apex, and crossed hy a few transverse 
ones, the neuration hebg greatly more simple than 
in the hymenoptera. At the base of the wing, we 
very frequently find two rounded membranous scales 
applied with their faces to eoeh other, wliioh are 
named wing-scales, alulets, or winglets. They are 
sometimes of considerable size, and doubtless aid the 
movements of the wings materially in the act of flying. 
The use of the halteres, which have been already 
alluded to as two slender clubbed bodies placed be- 
hind the wings, can scarcely he said to he aeeUrately 
known, but it is conjectured that they assist in giving 
a proper poise to the body in flight. Some have 
likewise supposed thcra to be connected with the 
fimction of respiration. They are often of a pnle 
colour, and, when the winglets arc large, partially 
covered hy these appendages. 

The abdomen is attached to tlie thorax only by a 
small portion of its transverse diameter; it is often 
long and narrow, sometimes ovnl or nearly round, 
varying in the number of its segmcnta from five to 
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nine. In the females it frequently tcnaiuates 
luhuJar oTipositor, the joints of which are retractOfl 
within each other. The legs are generally long and 
aleniler, the orticulotions of the tarsi always five in 
number. The terminal joint, or that wiiich hears 
the clawB, ia often provided with two or three mem^ 
branous lobes, by the aid of which the fly is enabli 
to walk on gltiss and other smooth snrfaces agaii 
gravity. This it was long supposed to do by the' 
pressure of the atmosphere, the lobes in question 
acting as snckers and forming a Tacuum. It has 
been recently conjectured, however, in oppositii 
this view, that it is accomplished by means of a gh 
tinous secretion. 

The larvee of dipterous insects are in some respt 
even more peculiar than the mature fly. They 
generally of a conical shape, the head being the 
rowest part, and in all cases destitute of feet. 
head is small, retractile, and variable in form c^ 
in the same individual, — that is to say, it is compo! 
of a comparative soft fleshy substance which the 
sect can modify in shape at pleasure, to answer tl 
various purposes. The colour is generally pale^ 
sometimes it is dark, and even bright red. The 
mata, in the species not aquatic, are most commonlj 
placed in a cavity in the hinder segment of the bw3y, 
which is capable of closing over them, so as to pre- 
serve them from being closed up by the fluid and putrid 
substances among which the larvse often li 
breathing apparatus of the aquatic larvte 
very singular, consisting of appendages o; 
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kinds attached to tlie tail. TLose of the chameljoii 
flVj the rat-tailed worm, and many of the common 
goata, eshibit beautiful examples of ingenious natural 
mechanism. It is to the larTE of Diptera that we 
apply the common term maggots or mawka ; some- 
times also they are termed grubs, but that appellation 
should be confined, for the sake of distinction, to the 
larvte of t!io Coleoptera. They are often very de- 
atnictive to corn and meadow grosses by eating the 
roots, and many of them, as is well known, rapidly 
consume animal substanecs, both in a dead and living 
fltate. The larrae of the flesh-fliea, in particular, 
(^Sarcophaga, and certain species of Muaca,") infest 
living sheeji, and frequently prove fatal to them. 

In the greater number of instances, the larva is 
changed into a pupa without shedding the skin ; the 
latter merely hardens, changes its form somewliat 
by contracting, and thus becomes a case for the en- 
closed insect. Sometimes, however, the skin is cast 
off, and even akind of cocoon formed; and tlic nymph 
occasionally retains the power of locomotion. This 
takes place only with such kinds as are aquatic. 

This order is a most extensive one, — indeed there 
is every reason to believe that it falls very little short 
of the Coleoptera in this respect,— and, if wo re- 
gard the number of individuals belonging to many 
of the species, they will be found greatly to exceed 
all others. Clouds of musquitoes are common in 
Northern Lapland, and in other countries, so dense 
and extensive as to intercept the rays of the sun ; 
and, wlicn we consider the small size of these insects, 
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it is obmaat tbat die nmnber neMssary to do this 
natt W astoniriiingly gnat. About 1700 bave been 
aamuA aa beloogin* to diis coanlrj ; and it is pn>- 
baUe that tbej will Bltimately be found not to fall 
drartoTSOOO. 

Allusion has been already made t 
they commit, in tbe larva sUite, both t 
mi i Tnali^ and to agricnlhir^ produce ; 
poses to wbicb they are subservient ii 
of nature, are highly important and beneficial. Many 
of tbe G&ialler birds, as well as same other of tlie 
higher aoimals, depend upon them almost exclusively 
for food, and they a« the most efficient instmmeDts 
employed by nature in removing both animal and 
vegetable substances when rendered offensive and 
unwholesome to other animuls by decomposition. 

The most mccess^l of the more recent investi- 
gators of this order are German and French Ento- 
mologists, particnlarly Meigen, Fallen, Wiedeman, 
Macquart, and Bohtneau Desvoidy. The following 
is Macquart'a arrangement, slightly modified, for 
which wc arc indebted to Mr. Wcstwood's usehl 
teat-book:* 

BscnoN I. (Onpara ot Larvipora ; Diftibi, Leach.) — Head 
distinct ih>m llie thorax ; sucker encloied in b labial canal ; 
clawB of the lani simple, oi nicb one toolb ; the trsnarnr- 
mation [o (he pupa state not Ukiog place within the bod? 
of the parent. 

Diriaion I. (Keuocuu.) — inlennaa having nx or mart 

distinct join ta; palpi vith four or live joints. 
• Page 420. 
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Fun. 1. (Cslicula.) — Suclcet vith six lancets. 
Fam. 2, (rijm/i'f a.}— Sucker with tno lonceta. 
DiviEion II. (Bbichocgra.) — Antenna having three dis- 
tinct joint* ; palpi with one or two joints. 

Subdivirion I. (Hiraeiala.) — Sucker with six lancets. 
Fam. Tabanida, 

Subdivision II. (TttrtuAaia.) — Suckor with fout lancets. 

A. (Fam. CiBtBmi/idm, Btrida, Slratiomyda,) 

B. (Fam. Afydaaida, Aiilida, ITifiolida, Eiapidm, Be- 
nopida, Nemalriiida, BomhgUida, Anihracida. 

a (Fnm. Thermida, Zeplida, Doliciopida, Syrjtkida, 
Subditision III. (Dkiala,)— Backer with two lanceta, 
containing (Eilrvi, Omaja, Miuca, 4"C. ^-f., with nume- 
rous divisions and subdivisiona. 
Sscrio^J II. (Pu/iipara; Homaloptbra, Leach.) — Ilcad im- 
mersed In the ftont of the Ihomx ; sucker enclosed in two 
valves; clitws vith many teeth. The transformation to 
Che pupa state undergone in the body of the parent flj. 
Fam. 1. (//ippDiomrfn.) — Head frontal, 
Fam. 2. (Ifyclm/iilda.) — Head dorsal. 

Of the few examples, native and esotio, selected 
to illustrate the general appearance of the insects of 
(his order, we shall first refer to 

CTENOPHOEA PECTINICORNIS, 

Plats XXXIV. Fig, 1. 

Mi^tn, ChtHi, Tipula pcctiDicomis, Lino, Tip, nigro-croceo, 

De Geer, Tip. variegata, fair. Tip. splendor. Harrii. 

In this genus the antetiiKe are beautifully pectinnted 
in the mate, but simple in the female. It contains 
seven or eight British species, most of which are 
among the most onjamented of all the Tipulidie. 
The InrvM ajipear to inhahit decayed trees. The 
species figured occurs not unfrequently in most parts 
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of the country. The upper parts of tlie Lead, tho-fl 
ras, and abdumcn arc black, but tlie sides of a dcepif 
ochre or orange colour; wings Bmolte brown, thel 
stigma dark ; legs ocbreous, the tarsi duslcy. 

TABANUS TROPICUS. 
PLiTB XXXIV. Pig. 3. 

This esempliiieB the well-known tribe of horge-Q 
which are so troubleBOmc iit warm weather, by fix-^ 
ing on these oniraals, and sucking their blood. Thia 
species is sot one of the most common, but it o 
now and then throughout the country. The a 
nee are ferruginous, duiiky at the apes; eyes greez 
with three transverse rays of purple ; thoran shini 
dark brown, with indistinct grey lines on the bad 
abdomen black, the first four segments widely fulvc 
at the sides, and the segments mflrgined with th< 
same colour behind; belly fulvous, dusky behind JH 
tibiffi ferruginous, the anterior brown before i" 
middle, the others generally somewhat dusky at 1 
apex ; tarsi black. 

DIOPSIS ICHNEUMON EA. 
Pl-ATI XXXIV. Fig. 3. 
Ikmoiian'j Inditn fsstcla. 

This group presents the remarkable singularity of 
having the eyes placed on long footstalks, whence 
the species are sometimes called telescopic flie&i 
The antennie are inserted on these lateral elonga- 
tions. The abdomen is narrowed at the base some- 
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thing like that of on ichneumon, and the thorax is 
armed with two spines. All of them are exotic, 
and hut a emaXi nnmher are known. The individual 
figured is from Bengal. It is of small size, not ex* 
ceeding four lines, (the figure being very much 
msgni^ed,) the head, legs, and base of the abdomen 
yellow ; the apex of the latter bitie-black. The 
thorax is likewise of that colour, with a few white 
dots behind. The apex of the wing with a brownish 
black spot. 

ASILUS (DLEPHAROTES, ITs-tf) ABDOMINALIS. 
Platb XXXV. Fig. 1. 
This represents a splendid insect belonging to tlie 
family Asilldie, but differing from all the species of 
that family in the broad flattened abdomen and in 
the structure of the intermediate tarsi. These pecu- 
liarities have led Mr, Westwood to propose a new 
subgeneric namo for its reception. 

This insect is of an obscure brownish-black, with 
grey hairs ; tlie nose ia iringed with long fulvous 
haira; the basal segment of the abdomen is thickly 
clothed with grey hairs, the four following segments 
smooth, shining, and of a rich green colour, with 
the posterior margin whitish, tlie sides of these seg- 
ments are furnished with thick brushes of brown 
hair, those of the posterior segments being more 
mixed with buff hairs ; the terminal segment is 
comeons, and armed with two curved homy appen- 
dages ; the legs are robust and blaek ; the inter- 
mediate tibife are short and clavate, with several 
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6trong spmes at the tip placed at right o 
basal joist of the torei in these legs is Eingniarlyi 
dilated at its interaal ha«e into a strong honiy and 
toothed plate ; the posterior tibite are clothed with 
fulvous hairs ; the wings are pale brown, the basal 
lobe large aud nearly black, the apical half of the 
wing brown with tlio nerves margined, especially 
at the hinder margin of the wing, with whitish 
third and fourth segments of the ahdonien arc 
nishcd with a pair of tufts of black hairs ; 
is also a pair of more minute tufts on the fifth 
ment ; haltcrcs black. 

Inhabits New South Wales. In tlie colleetiou of 
the Rev. F. W. Hope. 

" I have only seen," says Mr. Westwood, who 
furnished the drawing of this insect, " males of this 
curious species. I possess another still larger species 
of AsQuB from New Holland, agreeing with the 
preceding in the broad and flattened abdomen with 
lateral tufts, and which is evidently the Asilus 
Coriarcus of Weideraann, (Auaa. ZweiH. Ins. 2, p. 
84*,) although the description of that author being 
derived from a solitary aud mutilated specimen 
necessarily incomplete. Of ihia species I have on 
Been females ; and I have but Lttic doubt that llrtij 
insect here figured will ultimately prove to be the 
males of Weideraann's insect, notwithstanding the 
great diversity in their colours aud general appear- 
ance. Both also agree in the peculiar direction of 
the subapical nervea of the wings." 
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ACANTHOMERA IMMANIS. 
Plate XXXV. Fig. 2. 

This represents one of the most gigantic Dipterous 
insects hitherto discovered, and which appears to be 
the Acanthomera Immanis of Weidemann, (Auss. 
Zweifl. Ins. 2. app. p. 623,) although the description 
of the author is very incomplete, the only specimen 
which he had seen being in a very mutilated state. 
The specimen here figured is nearly two inches long 
and three inches in the expanse of the wings. It 
is a female, which sex differs from the males in 
the simple posterior femora, thus shewing the im- 
propriety of the generic name which is derived from 
the toothed posterior thighs of the males alone, 
(which only were known to Weidemann when he 
established the genus.) The minute silvery dots, 
arranged in curved series on the second, third, and 
fourth abdominal segments, are very peculiar. The 
specimen here figured is in the collection of the 
Entomological Club and was presented* by G. S. 
Bowerbank, Esq. It is from Brazil. 

We have now completed our proposed review of 
all the orders of the Ptilota or winged insects. The 
three last orders indicated in the synoptical table, 
(page 200) include such genera as Pulex, Lepisma, 
Pediculus, Ricinus, and a few others of a similar 
nature, the general history of which forms a some- 
what distinct department of the subject, not of very 
general interest, and which it is no part of our 
plan to enter into at present. 
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